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FOREWORD

This work présents cloud statistics derivéd from individual weather observa-

‘tions collected by metecrologists on board Ocean Station Weather ships from North

Atlantic and Pacific locations and from passenger ships at various locations. The
data was collected during the time period January 1965 to December 1971 and was
broken down into four three-month seasons. The matrix methods developed by

Ivar Lund, AFGL, were used ‘to calculate Cloud-Free Line of Sight probabilities up
to three k11ometer altitudes (lower clouds). Included in this report are statis-
tics on cloud base heights, cloud covers and cloud types. Mr. Tom Fredian of the

.Naval Oceanographic Commani, NSTL Station, Mississippi supplied photographs of the

low cloud types found in th1s puol1cat1on

This study was funded by the U.S. Navy's Electro-opt1ca1 Meteoro]ogy Program
at the Naval 0zean Systems Center (Code 532) under program element 627%9N,
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CHAPTER - 1
" INTRODUCTION

The operation of systems based on the propaaation of visible and/or infrared
e]ec*romagnet1c signals through the atmosphere can be severely restricted by clouds
interposed in the line of sight (LOS). Even for the preliminary designs of atmos-
pheric optical systems it becomes necessary to obtain estimates of the probab1]1-
ties of cloud-free tines of sight (PCFLOS) at the potential sites of operat1on in
order to take account of the’ 1mpart of th1s aspect of atmospheric phenomena in
their performance

It is the main ob3ect1ve of this report to supply such first rough estimates
for a discrete set of surface-to-air LOS up to a he1ghL of the order of 2500 m at
fifteen marine locat1ons

The 1dent1f1cat1on code for these 1ocat1ons and their coordinates are given
in Figure 1-1 and Table 1-1.

We proceed next to high}ight the content; of this report;

Weather information on clouds needed for the calculations or relevant to the
‘problem is discussed in Chapter 2 on "Statistics for Clouds Berow 2500 Meters,”
which includes the data for station M as an example. Our statiz*ical weather data
for all locations is reproduced in Appendix A. .~ , n

: Chapter 3 deals with the "Method: for the Determination of PCFLOS ( .

_ Slant Range " tgat is, tBe probability of c]oud f-ee L0S at an elev;tIon an&le
(A e up to a height H, = 25. 75, 150, 250, 450, 800, 1250,

1750 2750 meters) and the correspond1ng slan ranges for target sightin . Our

procedure, which makes use of the universal method of Lund and hanklin ?see

b1b11ography) is fully d1scu:sed in this chapter. :

)} ‘and

Append1ces B and C suppiy, respect1ve1/. an intermediate step and the f1na1
results of the calculaticn of PCFLOS (A., H.)' for wintar, spring, and fall for
each location. They are explained in Cﬂapter4 where station M has been s1ng|ed
out again as an example by having 1ts da*a and results listed ana plotted in
various ways.

In order to prov1de a quick visual compar1son among various 1ocat1ons, we
produced also plots for stations 1, 9, and J, although not as many as for M.

These plots and a duplication of the corresponding ones of M constitute Appendix D.

1-1
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Finally, we summarize the results on the statistics of clouds below 2500

meters, PCFLCS (Ai’ H.) and slant range and inciude some relevant comments about
them in Chapter 5. ' -
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SURFACE STATIONS'

TABLE 1-1
. : ALPHA-NUMERIC LOCATION .
IDENTIFICATION DESIGNATION LAT. LONG.
1} 2 33N 34E

2 36N OE
9-10 9 17N 107E

A A* 62N 33W

B B 56N 51W

c c 52N 35W

D D 44N 4W

H H 48N 36W

! i 60N 19W

J J* 53N 19W

K K 45N  16W

M M 66N  2E

N N 30N 140W

P P 50N 145W

T T 29N 135E

v v 31N 164E

* HOURLY OBSERVATIONS
*(SEE FIGURE 1-1)
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CHAPTER 2
STATISTICS FOR CLOUDS BELOW 2500 METERS

Records of weather observations for the marine locations studied in thig
report were supplied by the National Climatic Center, Asheville, North Carol1na:
They were performed every three (at some locations six) hours and cover the period

from 1965 to 1971 or 1972 for all stations except station H which covers the period
from 1970 to 1978. ‘

The observations were separated in four seasons. Spring contains. ail of
March, April, and May; summer--June, July, and August; fall--September, Octcher,.
and November; winter--December, January, and Februarv. Fall data, which wvas found

- to be similar to spring's, was not included in this study. The actual numbers o+
observations .for each location and season appear in Table 2-1.

The data was accumulated at the fifteen northerrn hemisphere locations shown
in Figure 1-1, with alphanumeric designations, latitude and longitude given in
Table 1-1. Observations made in some areas were combined and are reported as
belonging to single locations. Thus, data from stations 1 and 2, for exampie,
both located in the Mediterranean Sea were combined and are presented here as
of location 1. Likewise Southeast Asia data from 9 and 10 are given as of 9.

Specifically, the records supplied by the National Climatic Center include:

lowest cloud base height
low cloud amount
low cloud type, CL

middle cloud type, Cy
high cloud type, CH
f. total cloud cover

mCLﬂU'?I
. . PR

Lower cloud heights are given by indicating in which height cell the clouds
were observed. Table 2-2 lists the ten WMO height cells with their code numbers,’

heights, and midrange points. For the last cell we have chosen 3000 meters as
the midrange point for the LOS estimates. .. ' ‘

In this report the midrange heights.H are used to identify the base height‘
cells. o - ' ,

Tables 2-3, 2-4A, and 2-4B give the WMO code and definitions and photographic
. illustrations for lower and total cloud cover [amount) and for low cloud types (C
Notice that the lowest cloud base in our observation is not always due to what is

t)‘
defined in Tables 2-4A and 2-4B as a low cloud type: if none g7 these is present

2-1

e Tpl i |t e
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Jin a part1cu1ar instance, the lowest cloud base would be that of a m1dd]e or h1gh
cloud type

The coded records of the marine observations supplied by the National Climatic
Center have “een interpreted according to the 1960 WMO Code 16CL and used tc cbtairn
the lower cloud base height ard iow cloud statistics. Appendii A cunsists eatirely
of tables of lower cloud base and low c¢loud ctatistics for win%er, scring, anc )
summer for all fifteen locaticns. The top taole of each page gives the elements of
the transposad of the local lower cloud base matrix L (C d.) multiplied by 100.
The ejaments of L (C., Y.) are the relative freo.ezncias corrgspono1no to the two
dimensional cell cendtedey \C My \ where C is che lower c¢loud cover and Hy the

<-m1drande height of the 1t' cell. we take these frequer.ies as probab111t1es

The right hand colusn oFf tne top tables is the ma ginal frequency correspodc-
ing to base heiznt. it is obtained by adding the elements cn the same row and is
dancted here oy

9 |
)0 LG Hy) | | S (2-)

=1

Similarly the marginal frequencies for cloud cove: appear on the li~2 lateled
“A11 Tower clouds (percent).”

. The tables on the lower half of each page deal :rith the statistics for low
cloud type for the same height cells and should be intarpreted according to Tables
2-4A and 2-4B. We have made a small modification to the low cloud classwflcat1on
such that all the freguency entries for the 0-50 meter base height have been
transferred to a new category labeled "fog." .

The low c¢loud type tables were not used explicitly in the LOS calculaticns.
For the purpose of illustration, we reproduce in this chapter the cloud tables for
station M as Tables 2-5A a~+ 8 through Tables 2-7A and &.

Four locations. ., 9, J. and M, have therr lower c!oud base frequencies
7 plotted for three sea,ons ln Fvgures o1, Do, D11, and D16 of Append1x D.

The reader should recall that the sharp 1ncreases in frequency often found
for 3000 meters in the lower (loud base statistics includes observations of no
clouds and of all clouds above 2500 meters and that, in qeneral, it would not
correspond to actual clouds being present at or near that height but to the intes
grated »alue over a very extensive cell, ,




ro
Location
9/10
T
N

-
~
~ .

T P —- ® WOV IR

|

B

NSWC TR 78-143

TABLE 2-1
NUMBER OF OBSERVATICNS PER SEASON AND LOCATION

i La~itude Longitude | Winter i Spring f Summer
i : ‘ ' i
17 E 107€ 4245 410" 3673
29N - 135f 1454 2033 4766
30N 140w 3348 3394 3392
3IN 164t 2600 | 2722 2839
033N 4E 618 707 740
1 36N OF S
44N W . 2299 2444 2607
45N 164 173) 1777 N3
asN 360 3521 193] 1979
50N 1450 2496 2163 . 2514
53% W 20614 2625 2739
53N 19w 2097 2151 2214
S6N ‘ S1W - 2652 2646 2790
60N 19W 1976 . 2194 . 2248
624 IM 2032 2156 - 2091
66 S 26 2063 2495 2562

2-3
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WMO CODE 1300 HEIGHT IN ' MID-RANGE HEIGHT H
FIG' RE " METERS - METERS
o 0- 49 25
1 56- 99 75
2 100-. 199 150
3 200- 299 250
4 300- 599 450,

5 60C- 999 "800
6 1,000 - 1,499 1250
7 1,500 - 1,99¢ 1750
8 2,000 - 2,499 2250
9 2,500 or higher 3000

" of no clouds ' ot higher

*FROM SURFACE MARINE OBSERVATIONS. TAPE DECK TOF-11

244




NSWC TR 78-143

TABLE 2-3
CODE FOR CLOUD COVER"

' TOTAL CLOUD AMGUNT (N) Fraction of celestial dome covered by all clouds.
LOWER CLOUD AMOUNT <Nh) Fraction of celestial dome covered by all the,CL_
' clouds and, if no C_cloud is present, that fraction

covered by_a]] the CM clouds present.

' Clear

0:

1 = 1 Okta or less, but not zero
2-8 = 2-8 Oktas

9 =

Sky obscured or cloud amount cannot be estimated.

*from Surface Marine Observatians Tape Deck TDF-11

2-5
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- *fFog = A1l clouds in the N-50 meter base height cell
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TABLE 2-4A
CODE FOR LOW CLGUD TYPE (CL)*

No stratccumulus, stratus, cumulus or cumulonimbus.

Cimulus with 1ittle vertical extent and seemingly flattenéd, or ragged cumulus
other than of bad weather, or both. .

Cumulus of moderate or strong vertical extent, generally with protuberances
in the form of domes or towers, either accompanied or not by other cumulus
or by stratocumulus, all having the1r base at the same level.

Cumuionimbus the summits of which, at least part1a11y, lack sharp outlines
but are neither clearly fibrous (cxrr‘form) nur in the form of an anvil;
cumulus, stratocumulus or stratus may also be present.

= Stratocumulus formed by the spreading out of cumulus; cumlus may also be

present.
Stratocumulus not resulting from the spreading out.of cumulus. -

Stratus fractus of bad weather (generally existing during precipitation and
a short time before and after) or cumulus fractus of bad wenther or both
(pannus), usually below altostratus or nimbostratus. :

Cumulus and stratocumulus other than that formed from the sprpad1ng out of
cumulus; the base of the cumulus is at a different Ievel from that of the
stratocumulus.

Cumulonimbus, the upber part of which is clearly fvbrcus'(r1rr1form), often

in the form of an anvil; either accompanied or not by cumulonimbus without
anvil or vibrous upper part by cumulus ~stratocumulus, stratus or pannus

. from Surface Marine Observations Tape beck TOF-11

ety
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CL 1: Cumulus with little vertical
extent and seemingly flattened, or

- ragged Cumulus Fractus other than of

bad ueather.Aor both.

CL 2: Cumulus of moderate or strong
vertical extent or Towevring Cumulus,
generally with protuberances in the
form of domes or towers, possibly ac~
companied by other Cumulus cr by
Stratocumulue, all having their bases
at the same level. Cumulus of great
vertical extent sometimes praduce
virga and showery precipitation.

- SRR ARG .y ~.»-J

TABLE 2-4B CODE SPECIFICA

CL 3: Cumulonimbus the summits of
which, at least partially, lack sharp
outlines, but are neither clearly
fibrons (cirriform) nor in the form of
an anvil; Cumulus, Stratocumulus or
Stratus mav also be ‘present. These
clouds are often accompanied by thunder-

- storms and showery precipitation.

TIONS FOR CL CLOUDS.  (FROM NAVAIR 50-10 (FM H-18) )

2-7
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C1, 4: Stratocumulus formed by the
spreading out of Cumulus; Cumulus may
also be present.

Ci, 5: Stratocumulus not resulting
from the spreading out of Cumulus.
This cloud is sometimes accompanied
by precipitation of a liaht irtensity
and a continuous or intermittent
character. '

Cy, 6: Stratus in a more or less con~
tinuous sheet or layer, or in rzaged
+ shreds,. or both, but no Stratus Fractus
. of bad weather. Any precipitation’ from
. this cloud is in the form of drizzle
! . ' or snow grains.
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Cy, 7: Stratus Fractus of bad weather
or Cumulus Fractus of bad weather, cor
both (pannus), usually below Alto-
stratus or Nimbostratus. The term
"bad weather"” denotes the conditions
which generally exist ‘during precini-
tation and a short time before and
after.

Cr, 8: Cumulus and Stratncumulus other
than that formed from the spreadina

out of Cumulus; the dDage of the Cumulus
is at a different level from that of
the Stratocumulus. '

Cp, 9: Cumulonimbus, the uprer part of
which is clearly fibrous (cirriform),
often in the form of an anvil, or )
Cumulonimbus Mamma which has base with
hanging pouches or protuberances; )
either accompanied or not by Cumulo- .
nimbus without anvil or fibrous upper
part, by Cumulus, Stratocumulus,
Stratus or pannus. These clouds are
often accompanied by thunderstorms and
showery precipitation. .
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CHAPTER 3 |
METHCD FOR THE DETERMINATION OF ESTIMATES FOR PCFLOS (A;, H;) AWD SLANT RANGES

The procedure used for the calculation of estimates of PCFLOS ( ) in
terms of the elevation angle. and target height is based on the work o¥ Luﬂd and
Shanklin who proposed a unlveTsal method for the determination of cloud- free ‘Tines

of sight in their 1973 paper. .

In brief, Lund and Sharklin established statistically a relation between
P(C;), the probability of a cloud cover C., as determined by the usual visual

wea%ner observations practice? and PCFLOS"(A.) found by careful examination of
whole-sky photographs taken at weather observation time.

' Before proceeding any further we must emphas1ze again the difference between
PCFLO3 (A ) of Lund and Shanklin and PCFLOS (A HJ; that we wish to evaluate:

PCFLOS (A;) is the probability o7 a c]oud-free line of sight through all clouds
present a§a1nst a deep sky background while PCFLOS (A-, ) is the probab111ty
up to a height H. regardless of the background.

J
In our notat1on the Lund and Shanklin re]at10n is expressed by
_ 9
PCFLOS “(A; ) =:Z: UA;, €5) PICy) (3-1)
tJ=

where A and CJ are the values of the elevation angle A and cloud cover C, P(C.)

the probab1l1ty of C taking the value C. and the matrix elements U(A C ) the .
probability of a CFLOS at A; and C. J .

Actually Lund and Shanklin determined a gerieral matrix U for all clouds and
several others specialized for various sets of cloud types. The general one,
which is the one that we applv here, can be seen in Table 3-1 in this chapter.

It has nine cloud cover columns (rather than e1even) to match the available marine
low cloud data.

1

Lund, I.A., and Shanklin, M.D., 1973: "Universal Methods for Estimating Prob-
abilities of C]oud—Free Lines of-S1ght through the Atmosphere," J. Appl. Meteor.
12, 1222-1228.

2"Surface 0bservat1ons,“ Fed Meteor Handbook No. 1, First and Second ed§., Dept.
cf Commerce- '

"Surface 0bservat1ons," NAVAIR 50-1D-1 (FMH-1B) 1 Jan 1980, Dept. of the Navy

3-1
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. We proposed the following expression for the estimation of PCFLOS (Ai’ H.),

J [ 9 '
PCFLOS (A, BEREM 3w (A;» C,) x
k = =1

L(Ci W) /P (Hk)J P(Hk) 21 5 i’i 9,1<j<10 (3-2)

where L (C,, Hk) are the matrix elements of the local lower cloud matrix of
Chapter 2.

One can arrive at this expression by arguing that
9 - '
> U(.,C)L(Cl, O/ b (k)

2=

gives, for the base height cell at Hk’ the probability of a CFLOS at A and Hk

where the k th column of L/P is regarded as a distribution for cloud cover Here
we have made the assumption that Lund and Shanklin's use of the universal matrix

U is applicable to individual base height cells. The complement to 1 is then the
probability for a'LOS to be obstructed by clouds due to the structure of the lower
clouds present at this height; and the product of this quantity with P(H, ), defined
in Chapter 2 as the frequency (probab111ty) for the presence of lower c]guds at H
gives the probability of sighting a cloud at H, when the line of sight is clear

up to H The sum over all the intervening he*ght cells can now be taken as the
probabi*ity of having sighted a cloud before or at this .height. In turn its rom-
plement to 1 is an estimate of the probability for a line of sight to reach Hk'.

Equation (3-2) involves matrices bﬁt it does not lend itself to be written

. readily in matrix form. For those who prefer a matric expression, we include 1t

in Table 3-2 at the end of this chapter.

As an alternate expression for PCFLOS,(Ai, Hj) we can write

PCFLOS (A, H,) =1 - 2, [1 - PINT (A;, H )] o (3-3)
¥ K= STk - '
with |
. 9
NT (A, H) =1 - -zz;lu (8. €,)
oty el P wy R

3-2
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This form shows explicitly the contribution of each base‘height cell as if
it were isolated.

Inserting the values of the elevation angle A and the cloud base height H, _
for which we have the values of PCFLOS (A,, HJ) in the following formula, we obtain
the corresponding value of the slant rangé SRy

SR = -R'sin A + J Hy (2R + H)'cos A +

" ST N ,
‘/[-R sin A + ‘/HS (2R + H.)' cos A] 2 442 HSZ + 2R (H - H) (3-5) .

HS is the sensor's height and
R =6.36 106 m is the earth's radius.

where

Figure 3-1 illustrates the geometry involved in the problem and Figure 3-2 proyides
a monograph for quick determination of slant ranges of less than 20 km neglecting
the sensor's height.

33

R AR N SV R o
R .
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A
HORIZON LOS &Glr’.

(ReHc)Z = (Romgi2 + (sR)2 -2USR)R+Hg) COS (A+B)

B = arc sin [nI(RtﬂsH

FIGURE 3.1 SLANT RANGE GEOMETBY.
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TABLE 3-2
MATRIX FORM OF EXPRESSION (3-2) FOR PCFLOS

PCFLOS = Q -[Q T ‘M"]M T
where
U is §iven in Table 3-1,
the'transposed of L by Table 2-5A for the winter season at gtation M and
the'tables A of Appendix A for all locations,
Q. ) =T, 1 €i <9, 1 <j<10,

i<

U s sy : .
T (i, J) = {0 otherwise ' <110, 1<3<10

MG D) =P ) S5 y<ict0, 1< <10

wotice that
u , 2
(QMTY) (4, §) =¢ P (H
k

and that Q - QMTu in
~ PCFLOS = Q - QMTY + uLTY |
+ s ihdepehdent.of the elevation angle A,. 3
Similarly (3-3) and (3-4) become PCFLOS = Q-- [Q - PINT] T and °
CPINT = Q - [Q.- UL MM respectively. - -




NSWC TR 78-143

CHAPTER 4
PCFLOS (Ai’ Hj) AND SLANT RANGE RESULTS

The lower cloud base data for the fifteen marine locations of Figure 1-1
(Table 1-1) that was discussed in Chapter 2 has been processed with the computer
algorithms of formulae

(3-3) for PINT (Ai’ Hj),

(3f4) for PCFLOS (Ai’ Hj)‘
(3-1) for PCFLOS (A )

and collected in tables for w1nter sprlnq, and summer in
Appendix B, PINT (A, H ).

Appendix C, PCFLOS (A H ) and PCFLOS (Ai)

These tables are arranged in the order given in Table 1-1: ‘the PCLOS (Ai)’table
being the last one in Appendix C.

Four locations, namely, 1, 9, .J, and M, have been selected for more detailed
consideration, and graphs have been plotted w1th the values calculated for the
lower cloud base statistics, and PCFLOS (A., These graphs are found in
Append1x D. For each of the selected Iocalloni we include in consecutive order:

Lower cloud base height statistics for uwinter, spring, and summer

b. PCFLOS (A., H.) for winter

¢. PCFLOS (A HJ) for spring

d. PCFLOS (A[, W) for summer . ,

- Combined grapﬂs for PCFLOS (A H.). lower cloud base heights (target
helght) and slant range.

with the intention of s1mp11fying the reader's task and of 111ustrat1ng more
‘intuitively the results of our calculations, we reproduce in this chapter the .
tables and graphs corresponding to location M; and, in addition, we include. for
the same locatian, tables and graphs for slant range and one graph for lines of. :
constant PCLOS (A . (SR) ) as described below. . : !

“ In figure 4-1. we have plotted the values of the Iower cloud base frequenc1es
listed in.Tables 2-5A to 2-7A of Chapter 2. : N

Tables 4-1 to 4-3 give PINT (A,, H.,) for winter, spring, and -summer respec-
tively; and Tables 4-4 to 4-6 give ﬁCFLés (Ai' H,) for the same sequenre of
seasons. :

The latter values are plotted‘in Figures 4-2 to 4-4} "They show clearly the
. influence of the region of higher ¢loud base frequencigs on the probability of a

= ' ”'- . 41
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cloud-free line of'sight. Figure 4-5 for the spring season is anomogram relating
slant range, target height, and PCFLOS (A.. H.).1

J
In Tables 4-7 to 4-9 we list for each season the values of the slant range
(SR) (A ) for which we have data points (A, H.) and the corresponding prob-
ability PCFEOS H.) at the same pownt ; s]ﬂnt ranges were calculated with

expression (3-5) Xegléctlnn the sensor's helght We include also three figures, .
'4-6, 4-7, and '4-8, where we plot the values in these tables for five elevation
angles. The numbers in parenthesis are the values of PCFLOS (A ) ca]cu]ated with
(3-1) and 1isted in Table C-46.

F1nally, we give for the winter season only Figure 4-9 which shows very rough
estlmates, ‘n polar coordinates, of lines of constant probability PCFLOS (A1’ (SR)
br equivaiently PCFLOS (A,, H. )) This graph was obtained by rounding off
subjectively the curves p.cttéd for the winter results in Figure 4-7, 1nterpolat1ng
and replotting in polar coordinates for slant ranges of less than 18,000 feet.

We wish to remind the reader that the heights listed in the tables constitu-
ting Appendices A and.B and their reproductions in the text are the midrange values
given in Table 2-2: that the low-cloud statistics cover in detail up to 2500

‘meters and that the entry for 3000 meters is only a represeatative value for
heights over 2500 ineters. In appendices C and D we use the values for the top
of the height cells up to 25C0 meters and 3500 for the top cell.

]Suggested by Captain W. L. Boyer U. S. Navy. Former Deputy Commander, NSWC,
presently at ONR. . '
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PINT (A H) TABLE 4~1 SPRING - LOCATION M
CONTRIBUTION TO PCFLOS (A, H) DUE TO c;.ouos WiTH BASE HEIGHT AT H.

HMETERS 18 O£¢ 26 06 3¢ o 60 oté 90 OES . o0 Ots Te OEs 80 Ote % Ote

25,0000 .9es2 9855 %057 .eese 9860 9060 L9860 9860 9840
75.0000 «999) « 9953 « 9993 «999¢ 9994 999 499 17y «999¢
150.0000 +9863 9849 812 o076 9078 L9878 J9eTe 079 9879
250.0000 . .9e78 9700 M3 L9728 973 £ VSR 2 7Y 9737 9738
o000 L7992 8182 8309 0010 YL N TL T 8831 «853C
800.0000 6870 JJ201 <7480 o766 7708 JT817T  J7088 <7878 <7886
12500000 L8212 L9316 L9387 .0a3S  .9a66  L9TE 9488 o906 L9499
1750.0000 +9%e9 95T 9062 %5 L0967 a9%68 - 0% L9970 9078
22500008 L9%ee 19968 9972 T3 TSRS T 9976 9T 99T L9976
30000000 ~997¢ 902 <9983 <9987 ~9%88 9988 %8 - .99%08 9992

' ’ TABLE 4-2 SUMMER
coNTnlsunon TOFCFLOS (A, H) DUE TO'CLOUDS WiTH BASE HEIGHT AT H.

HMETERS 10 DE6 2. 0E6 30 Des 40 DE6 50 DE6 60 Ote 70 0E8 o8 Ote 9 0€6

25,0000 «9548 - « 9389 « 9559 9564 « 9569 « 9569 « 9569 «9569 « 9569
75,0000 9% %8 «9948 <9949 9950 WO¥Se L9950 L9950 9950
1500000 L9593 L9600 L9618 .927 0633 9636 L9636 9636 <9636
2950,0000 « 9292 +9333. «9359 «938) +9398 « 9399 ° « 9403 9403 « 9606
0500000 LeaT4  LTISE L7328 .Tees L7508 .TSES L6110 - 7629 .T638
8000000 «7910 NI 8295 s3308 <0073 Le508 -as27 <8543 «8547
1230.0000 SOTO6  L9TA6  LOTTI AT L0801 L9088 JMI1 .98l L9815
17500000 L0952 9960 . .9%5 %0 L0970 . LTI L0872 etz .ewn2
22500000 _oees 9901 Leve2 <9993 NIIN W% 999 . 0998 s9998
30000000 . 0%l L9978 L9eTe  LNTE L9980 9% 9982 9982 9988

' TABLE 4-3 wmrsn . ‘
CONTRIBUTION TOPCFLOS (A, H) DUE TO CLOUDS WITH BASE HEIGHT AT .

HMETERS 10 DES 20060 30 OCO 40 DES -~ 30 DES 6 OEe . io.o:g o8 0Ls 90 OLS

23,0000 LE9T6 L9976 LINIT  LINTT  LeNTT . LBTT LHOTT  L9TT - 978
15,0000 T L0997 . .ever <9997 o907 o9y T o997 L9097
15000008 . L8951 L9953 .99se  .9ess  Lewss  .ees . .09% 9956 .99
7300000 L0780 795 .eees L9813 .emis  .ee2e .eezr  .ee23  .ee2d
50,0000 Lo 0960 "o 7287 oTeéo « 7599 _e7078 N7 ‘ « 7700 « 7763 . - 1778
00,0000 L4777 125 .738) TS0 2. are e 7726 77N
1Z30.0000 L9548 %07 .eeT L9676 .. .9Tes  .e78s  LeTes  LeTIL
1750,0000 ,999) 9993 L99%e «9998 +9995 eeS Leves N L] 9998
2250.9000 v . 9990 9991 9992 L9992 29893 «9993 «9993 9993
30000000 L9985 9T NS 9900 L99%0 L3N LR Bl - Leee2
N :
SN 4.4 -
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PCFLOS (A H) TABLE 4—-4 SPRING LOCATION M
PROBABILITY OF CLOUD-FREE LINES-OF -SIGHT FROM THE SURFACE TO GIVEN HEIGHT, H.

HEIGHT H 10 D€EG 20°'D€6 30 DEV 40 LEG 50 DEG .60 OEG 1o DEG 80 Ve 90 UEL

(METERS)
90,0000 <9892 « 9855 +9857 9858 -9860 « 9860 «9860 » 9800 . 9860
100,0000 «9845 V0e8 «¥850 9852 9853 «9853 +9855 9854  iwese
, 200.v000 .9707 9717 9722 9727 «9731 .9732 «9732 9732 w732
300,v000 «9385 9417 «9435 «9052 «9082 «9%66 <900 «96170 o970
"600,U000 o737 '« 7599 «7745 7862 +1933 « 763 27985 «80U1 «8U05
1000.vU00 ss241 839 5226 5522 .5698 5780 +5835 .5876 589U
1500,0000 »3453 s0156 , e4611 YT Ty +5259 +5324 e53172 «5389
2000.v000 .340¢ o112 8573 4923 «5129 .522n 5293 o53e2’ 5399
2500, 0000 «3365 «4081 8545 (897 .5l0s 45203  enee9 o5318 .5336

3500,V000 0330t 8062 «8526 . « BB +5092 5192 557 «D3Ve D320

. TABLE 4-5 SUMMER
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT FROM THE SURFACE TO GIVEN HEIGHT H.

l HEIGHT H | 10 VEC 20 DOE6 30 VEG 40 UEG 50 bLt6 60 LEG 10 LEG 84 VO 90 utL

{METERS)
50.v000 9545 11 29559 29000 »9569 « 9569 9569 « 9509 « 909
100.0000 2y ) 9501 9507 «9513 9518 9519 951y «9519 «9¥31Y
« 200,0000 9001 «9110 «112% 9140 «9151 +9153 «9155 9195 9155
300.0000 48373 RYYS) o8686  .db21 <8566 eHDH2 T 85060 8208
600,v000 5240 «559) 5809 +5986 5094 e6137 .6l0Y <6189 L5190
lxooo.uuoo e 3157 3737 «hl04 «® 3% 4567 Y Y-T¥] YL « 4730 RYLY]
1500,vu00 « 2863 « 3683 «38717 s4lbo Iy YL Y] 0507 .~5~f sodb0
2u00,0000 2815 e 443 e 4862 o815 '~§30 Jaa2] canld I 4230
2500.9000 l.zuo: 03833 «383e ola? 8332 TILY kbl 0510 LY

3500,0000 2764 3003 .« 3806 426 4313 8397 w4855 ° ,eav) o910

TABLE 4—-6 WINTER ' : ,
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT FROM THE SURFACE TO GIVEN HEIGHT, H.

HEIGHTH 10 DEG 20 DE6 30 DEG 40 UG ' ' 50 OEG . 60 DEG 70 VEG 8O DLG w0 UEG

(METERS) , .

$0.0000 ~9970 9976 99T L9077 o917 9977 I VoIT 9vie

. 100,0000 . .9972 «997) «9974 9974 9975 9975 99Ty 9975 99D
200.9000 9923 +9926 «9927 «992 - «9930 «9930 « 9930 «9930 2YV30

3¢0.9000 <9703 o721 9732 9782 o748 9750 9752 9783 .visd

‘ $00.0000 «6660 6978 ceT176 #7332 07427 76T - JTeve 516 L7523
1000.9000 ';Jn.} o4104 4526 YLD +5049 L5137 «5197 «5260 Y

. 1500,0060 °299) L3N " eelre oa529 et700 0837 8902 4949 cavel,
2000.4000 .2962°  J3T0h  .ele? L easze  Lem3s +0822 cou97 coves cav63

‘ 2500,0000 . 298v «369) 4158 8816 0227 025 YT WYY ca¥5e

3500.0000 - L2954  .Je8) _atled 24508 o718 .esls TR c0928 cavel?
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X 10 DEGREES
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PROBABILITY OF A CLOUD-FREE LINE-OF-SIGHT.
- e

0 .
0 350 700 1050 1400 1750 ° 2100 2450 2800  3150| 3500
‘ 'CLOUD' BASE HEIGHT (METERS)
FIGURE 4-5. PROBABILITY OF GLOUD-FREE LINE-OF-SIGHT TO VARIOUS ALTITUDES, cimsmeo
' (SEE .

WITH A SLANT RANGE C'JRVED EARTH GEOMETRY, LOCATION M, SPRING
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CHAPTER. 5
SUMMARY AND COMMENTS

In order to suppiy a comprehensive view of the information contained in
Appendices A, B, and C, we have produced a new set of seven tables that summarize
our results and highlight the mors essential points. The description of these
tables and the relevant comments are as fol]ows~ -

All the locations are arranged 1n order aof increasing latltude and listed
in each of the tables.

A. CLOUD STATISTICS
(i) Lower cloud base sta. istics - Tables 5-1, 5-2, and 5-3 give the

frequencies (%) for winter, spring, and summer re,pect1ve1y, for lower cloud bases,
between:

0 and 299m (base height cel]s 0, 1, 2, and 3)
300 and 999m (base height cells 4 and 5)

1000 and 2500m (base height cells 7, 8, and Q)
above 2500m (base height cel] 10)

Height cell 10, includes observations of no clouds besides observations .of
clouds above 2500m. The five columns on the right hand side summarize the results
even further by considering only two layers: one below 500m and one above. The
frequency for no clouds, which is 11sted separately in these tables, was obtained

by taking, .in obvious motatinn,

Freq. (no clouds) = Freq. (> 2500m or no clouds; cloud cover C = 0)

where the right hand side is the element (H,, C )y i 10 j=0
of the transposed of the lower base matrix E ofd Append1x A- (H 10 > 2500m)

Since
| ‘Freq.. (<2500) + Freq. (>2500 or no clouds) = 100% "

5-1
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and

Freq. (»2500 or no c]ouds) Freq. (>2500) + Freq. (no elouds)
it fcllows that

Freq. (< 2500) = Freq. (all height) = 100% - Freq. (>2500 or no clouds C=0)

The values taken by this quantity can be found in the calumn headed “All
Heights, Freq."

It is clear that most of the cloud bases are found in the 300-999m Iayer
In fact, if we disregard the small number of cloud observations above 2500m, we
see that the frequencies for the three layers (0-299, 300-999 and 1000-1500m) are
out of proportion to their thickness. In the examole of location M, at

0-299m, which compr1ses 12% of the 2500m layér, the observed freq. is 3.8%
Cdile., 1.3 107 2/m. '

300 999m, which comprises 28% of the 2500m layer, the observed freq. is 87. 1%
i.e., 1.310° /m,

1000-2500m, which compr1ses 60% of the 2500m layer, the observed freq. is 7.9%,
i.e., 5.0 107 /m

Figures D-1, D-6, D-11, and D-16 of Appendix ﬁ provide a graphic illustration
of the typical distribution of cloud bases. With respect to’'the peaks at 3000m,
the read2r is referred to the comment in the last paragraph of Chapter 2.’

The fact that most lower cloud bases lie in the 300 999m layer suggests the
- possibility that air-to-air lines of sight m1ght be adequate for airborne surve11-
lance w1th1n this layer. _

Values for the lower cloud cover below. and above 2500m were calculated from
the dat: in Appendix A as the sum over all cloud covers of the products of ‘the.
.relative frequency for a cloud cover times the decimal expression of the cloud -
cover. For 2500 meters and less, all the values lie in the ranges (.4 to .8),
(.3to .7), and (.2 to .7) for winter, spring, and summer respectively.

(i1) Low cloud statistics. Tables 5-4, 5-5, “and 5-6 summarize the data
for Tow cloud type (C ) statistics given in Appendlx :

The code for CL type clouds is included in Chapter 2.
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: For each location we assign two lines. The one above gives the frequencies
for the 300-999 meter layer (base he.ght cells 4 and 5) and the lower one the
frequencies for all heights {(cells 0-10).

. The most' frequently reported types for the three seasons studied, for all

heights ard for the 300-939 meter layer, are 5.8 and 2. They correspond to strato-
cumulus rot resulting from the spread of cumulus, cumulus of moderate or strong
vertical extent or' towering cumulus and the combination of both.

B:  PCFLOS (Aj, Hj) AND SLANT RANGE (SR)

In Table 5-7 we have arranged systematically the part of the results listed in
. Appendix C that we consider summarizes more efficiently the main features of our
results for the PCFLOS (Aj, H;) and the slant range. For each marine location, in
order of increasing latitude, we give PCFLOS (Aj, H;) in winter, spring, and summer
for all the combinations of two elevation angles and three heights. .

The typical PCFLOS (Aj, Hj) curves illustrated in Figures D-2, D-3, D-4, etc.
in Appendix D show that this quantity decreases rather rapidly from its value of
unity at very close range to a point where it almost levels off and that, as
expected, the curves for 10 and 90 degrees enclosed those calculated for other
angles. For this reason we have chosen the points at 10 and 90 degrees for the
elevation angle and 25, 450 (rather arbitrarily) and 2250 meters for the height to
characterize the set of PCFLOS (Aj, Hi) curves for each location and season.

. The values of PCFLOS (Aj) of TAbl: C-46 are listed also under the heading
"All H." As expected, they are smaller than those of PCFLOS (Aj, Hj). While
PCFLOS (Ai) is associated with the probability of detecting a target against a deep
sk{ background, the difference between PCFLOS (A, Hi) and PCFLOS (A;) (determined
with Tower and total cloud cover respectively) involves a warmer cloud background
and consequently a weaker contrasc. From the values on Table 5-7 we sea that the
later circumstance obtains, at low altitudes, a substantial part of the time.

Since the elevation ang]é A and the height H determine the slant raﬁge, the
corresponding values cf (SR) in kilofeet have been included in the headings of the

various columns. -

- With respect to “he accuracy of the results, it must be understood that we
offer only rough estimates. The uncertainty in the data due to the measuring
procedures used in the estimation of the cloud cover in eights, the size of the:

‘cloud base height cells, and our use of 'the diurmal universal matrix of Lund and
Shanklin are among other factors detrimental to the accuracy. : ‘

ﬂefe we wish tc point out that the values of PCFLOS (Ai.H.) implﬁéitjy
contain the definition of LOS of Lund and Shanklin and that'th&ir definition is

. dependent on their technique (instrumentation, photographic processing, etc.).

- of clouds. We refer the reader to their 1972 paper for a complete description.

In essence, it consists in the examination of high contrast photographs through

holes in a template, corresponding to fixed elevation angles, for the presence 1 7

7gund. I.A: and Shanklin, M.D. 1972: Photogrammetically Determined Cloud-Free
: ‘Llnes-of Sight Through the Atmosphere. J. Appl. Meteor. 11, 773-782,

5-3 .
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Furthermore, while it is very fortunate that the weather data was collected and
made available to us, it must be realized that it was not taken with the intended
purpose of this study..

Ear1y operational versions of the optical system that this report tends to
- foster would supply a more accurate method to obtain and accumulate data for the
determination of the probability of a cloud-free line of sight.

With due regard for the previous comments we consider that, at this stage,
our results provide an adequate CFLOS basis for the preliminary planning of
atmospheric optical systems. '
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TABLE 5-1

WINTER
. : [ ]
< 2500 Meters : '
= ‘ : ‘
Gower ol = | 8 I >2500 <2500 A1l Heights  No l
Base £ 2 Yo ! Mor Meters ,Clouds :
< . 927 i No ' '
Y7 8% 8% 'Clouds i
o ) o o« ~w . ' !
' Loc. Lat. long. Freq. Freq. Freq. Freq. Freq. (over Freq. Cover; Freq.
910 17N 107 22.6 66.5 4.6 6.4 93.6 0.72 9.4 0.72! 5.6
T 2N 138E 0.2 68.2 24.5 7.2 92.8 0.42 92.7 o0.02 7.3] |
! : )
N 30N 1408 - 2.5 91.2 3.7 2.7 97.3 0.65 98.1 0.65 1.9
V.  3IN  164E 5.3 89.7 2.6 2.3 97.7 0.59 98.8 0.60 1.2
12 (33N € 1157 524 7.6 24.1 75.8 0.35 79.6 0.33 20.4
o laeh oe Lo
D| 44N 4w 6.6 8.6 2.2 2.6 97.4 0.67 98.5 0.67, 1.5
K| 45§° 16W '{10.6 69.8 14.7 4.9 95.1 0.67 97.1 0.68: 2.9| -
H| 48N  36W 4.0 82.7 4.2 9.1 90.0 0.61 '92.3 0.62 6.7
P| 50N 145W 23.8 72.3 .1.2° 2.8 97.3. 0.74 98.6 0.75 © 1.4 -
C| SN 38W. /152 777 3.3 3.7 9.2 0.68 9.7 0.70 1.3}
1 | R : . : ! o -: :
13| SN 19w [10.6 75.2 131 1.7 98.3 0.68 98.6 0.68, 1.4 -
B| 56N 51 117.3 80.1 1.5 1.2 98.8 0.81 99.2 0.81} 0.8 ,
[| 60N 19 168 70.8° 11.0 | 1.3 98.6 0.68 99.4 0.68] 0.6] . -
A | 6N 3 153 72,3 1.0 D 1.6 98.4 0.73- 98.9 0.74] 1.1
M| 66N 28 | 3.8 7.1 7.9 1.2 '98.8 0.72 99.0 0.72] 1.0 v
5-5 R
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TABLE 5-2

SUMMARY CF STATISTICS FOR LOWER CLOUD BASES BELOW 2500 METERS

-4
3
g
| Lower
Cloud
Base .
|
i.___..
i toc. Lat. Long.
9/10 17N 107
T 29m  135E
PN 30N - 140W
v 3IN  164E
172 (33N 34E
i 36N OE -
D 4N 4
K 45N 16w
H 48N 36W
P 50N  145W
C . saN  35u
J 33N 190
| B SN s
! 19W

-

33W
2E

£ 2500 Meters

SPRING

! 3 Mor
| o &K !S% No
&S LR 1N e Clouds
Pova i K=
A )Olﬂ 'Or\

138 83 183
; Freq.! Freq. -iFreq., Freq.,
. 16.8 S51.1 8.1 24.1
[}
; 2.1 .70.8 16.8 10.3
% 1.3 901 5.2 2.9
1.8 78.1 5.2, 5.0
1 13.7 371 8.1 " 37.6
L
8.4 80.0 ‘4.4 7.3
12,4 720 104 5.2
3.2 79.7 7.0 " 10.2
22.6 70.7 2.3 4.5
21,2 654 5.9 7.5
14.5 68.8 14.2 . 2.6
2.5 7217 2.4 4.0
12.7 76.2 9.6 1.5
20.8 66.3 8.9 4.0
£ 7.0 73.8 15.2 3.9
5-6

" 96.1

. >2500; .

$M5¥§$L
Freq.
75.9  0.46
'89.7 0.36
97.2.. 0.64
95.0 0.63
58.9 0.28
9%2.7 0.61
'94.8.  0.62
89.8 0.57
95.7. 0.72
92.5  0.69
97.4 C.63
96.0 o.?s
198.5  0.69
96.0 0}72,'

. 0.68

Al

'82.6
89.9

+ 97.9

97.2
62.4

9.8

96.0

. 91.7

96.3

97.0
98.1
'98.0
1 99.2 "

97.5
96.2

———— e

Heights

Cover Freq. Caover

0.49
0.36

0.64 .

0.65

0.30

o

.64
.62
.58
.72
vl
.63
.79
.69
.73

o (= - | Q o O [/ o o

.68

No
Clouds

Freq.

17.4
10.1

2.8

37.6

2.5

3.8

2.1

~

a—
[o) w0 -0

RO S
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TABLE 5-3

SUMMARY OF STATISTICS FOR LOWER CLOUD BASES BELOW 2500 METERS

SUMMER

< 2500 Meters

T , ‘ : :
kower £ "§ 2500 2500 A1 Heights No
=78 4 M or Meters Clouds
Base Y ST No
YT 8% 87 cClouds
. . oo | A — 0 _
" Loc. iﬁLat. Long. Freg. Freq. ?req; Freq. Freq. Cover. Freq. Cover Freq.
910 1N 107E 3.7 6.5 g 267 736 0.31 8.3 0.36 12.7
T 29N . 135E 13.8 45.8 3. 6.8 ':93.2' 0.31 '93.3 0.32 6.7
N 30N 1400 0.7 96.3 2.2 0.8 99.2 0.63 99.5 .0.63 0.5
v 3IN 164E 6.4 83.8- 3.2 6.5 93.5 0.49 96.0 0.50 4.0
1/2 (33N 34E MN.7 28.2 4.7 55.4 44,6 0.16 47.5 0.19 52.5
(36N OF | ,
"D . 44N 414 .15'3 72.3 2.9 9.6 90.4 0.59 95.1 0.62 4.9
K 45N 16W | 10.7 73.1 1.7 4.6 955 0.63 97.4 0.64 2.6
H ' 48N 36W 1.0 76.3 4.4 18.3 81.7 0.3 85.2° 0.35 14.8
P 50N 145W 35.8 60.0 ' 2.6 1.6 98.4 0.84 .  0.99 0.85 1.0
C 52N 35W  34.0° 57.4 2.3 6.4 93.7 0.77 97.8 0.8¢ 2.2
J 53N . 19w 221 65.7 10.2 . 2.1 97.9 0.73 98.2 0.74 1.2
‘B 56N 51 33.1 50.2 - 4.0 . 12.0 88.0 0.71 94.8 0.75 5.2,
I 60N 19w 22:9 74.0 4.3 0.9 99.2 0.72 99.6 0.72 0.4
A 62N 330 23.0 66.2 8.1 2.6 97.4 0.77 ¢3.5 0.77 1.5
V,M " 66N 2E 18.4 © N.7 6.4, . 3.4 96.6 0.74 97.2 0.74- 2.8
. \\\
5«7 N
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TABLE 5-4
SUMMARY OF LOW CLOUD (CL) STATISTICS
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| TABLE 5-6
SUMMARY OF LOW CLOUD (C,) STATISTICS
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TABLE 5-7
SUMMARY FOR PCFLOS (Ai’ H

LCCAL SEASONAL VARIATION

L ' 10 Degrees 90 Degrees
H (meters) H (meters)
~ 725 450 2250 | AN 25 [450 [2250 [AIT .
Lat ' Slant Range (KF) Heights* Slant Range (KF) |Heights
Loc. | long. |Season .9 |11.3 [47.0 0.36 | 2.0 | 8.2 |
§/10 1IN ' Wl 0.99 0.46  0.30 0.24 099 0.54 0.43 0.37
107€ SF 0.99 0.67 0.54 0.36 0.99 0.74 0.66 0.52
SU__1.00 0.85 0.69  0.28 1.00 0.92 0.82_ 0.45
- 29N Wi 1.00 C.26  0.57 0.36 1.00 0.98 0.76 0.52
135E SP 0.99 0.8¢  0.63 0.30 0.99 0.93 0.79 0.45
SU  0.96 0.81 0.67 0.37 0.3 0.89 '0.83 0.54
N 30N Wl 1.00 0.84  0.36 0.26 1.5 0.88 0.54 0.42
140W SP  1.00 0.88  0.37 0.26 1.00 0.91 0.54 0.42
SU  1.00 6.91 - 0.37 0.33 1.00 0.93 0.55 0.5
v 3IN Wi 1.00 0.73 0.4 0.283 1.00 0.81 0.60 0.44
" 164E SP 0.98 0.69  0.37 0.21 0.93 0.76 0.54 0.35
SU  0.99 0.77  0.50 0.21 0.9 0.83 - 0.67 0.44
(33n W1 1.00 0.75  0.63 0.51 100 0.84 .77 0.68
12 134 SP1.00 0.80 0.72 0.60 1.00 0.87 0.83 0.74
) 308 Sg ., 1.2Cc 0.87 0.381 0.74 1.0C 0.93 0.90 0.35
- 0c .
D 44n Wl 1.00 0.63  0.34 0.22  1.00 n.737 053 0.37
aw SP 0.99 0.66  0.39 0.21 0.99 0.75 0.5 0.35
SU  0.95 0.6 0.4 0.26  0.95 0.68 0.56 0.4]
K 45N Wl 1.00 0.69  0.34 0.26 1.00 0.76 0.51 0.42
16w . SP 0.93 0.67  0.39 0.29 0.98 0.784 0.55 0.46
SU 1.00 0.69  0.37 0.29  1.00_ 0.75 0.54 0.45 .
H 48N Wl 1.60 0.72 0.40  0.24 1.00 0.78 0.57 0.38
36W S 1.00 0.77  0.43 0.27 1.00 0.83 0.59 0.41
st 1.00 G.°%  2.65 0.40 1.00 0.91 0.30 0.58
B 50N W €.95 0.29 0.28 0.2 0.95 0.51 0.43 0.35
145y SE T 0.98 '0.84  0.29 6.21 .94 0.55 0.44 0.34
Sy 0.92 0.3 0.18 001 992 040 0.29 0.21
C 52N Wl 0.96 0.55 0.33 0.2 0.96 0.65 0.49 0.35
13" SP0.91 0.5/ 0.33 0.17 0.92° 0.65 0.47 0.30
| SU 083 0.41  0.24 0.13 0.84 0.49 0.36 0.23

i

(contwnued next page)

'All Hevqhts" relate,, to calculations done with the total ‘.loud cover
(unmodified Lund and Shanklin's method)
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SUMMARY FOR PCFLOS (Ai’ H.)
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TABLE 5-7 (continued)

LOCAL SEASONAL VARIATION

10 Degrees

' 90 Degrees
| H (meters) H (meters)
i | ' 25 [ 450 7250 | ATl 251450 12250 Al
| Lat Slant Range (KF) Heights™* STant Range (KF; |Heights
Loc. | Llong. | Season D.9 [11.3 [47.0 0.16 |2.0 | 8.2
. Jd 53N Wi 1.00 0.64 0.33 0.25 1.00 0.73 0.51 0.42
19W SP 0.99 0.66 0.38 0.27 . 0.99 0.74 0.56 0.44
i SU - 0.98 0.53 0.28 0.20 0.98. 0.62 0.43 0.33
B 56N Wi 0.95 0.43 0.2 0.14 0.46 0.53 0.36 0.26
51w SP 0.95 0.47 0.24 0.14 0.95 0.56 0.38 0.26
su 0.88 0.43 0.30 0.16. 0.39 0.51 0.41 0.27
I 60N Wi 1.00 0.54 0.33 0.24 1.00 0.66 0.52 0.4
19W Sp 1.00 0.55 0.32 0.22 . 1.00 0.66 0.50 0.37,
su 1.00 0.47 0.2 0.19 1.00 0.59 0.46 0.33
A odis Wi 1.00 0.51 0.28 0.21 1.00 0.62 0.45 0.35
33w Sp 0.99 0.47 $.25 0.19 0.99 0.59 0.45 0.33
' su 0.99 0.47 0.25 0.17 0.99 0.56¢ 0.40 0.30
M 66N Wi 1.00 0.67 0.30 0.23 1.00 0.75 0.50 0.39
2E 'SP 0.99 0.74 0.34 0.24 0.99 0.80 0.53 0.40
su 0.95 0.52 0.28 0.19 0.96 0.62 0.45 0.34

* L
"Al1 Heights" relates to calculations done with the total cloud cover
(unmodified Lund and Shanklin's method) .
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- LOS

PCFLOS

H,
.‘J)

., PCFLOS (Ai’ Hj)
PCFLOS (Ai‘(SR)j)
. PCFLOS (Ai)

PCFLOS at angle A, through all clouds
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GLOSSARY AND NCTATION

Line of sight

Probability of a cloud-free line of sight
. th
i

th

value of the clevation angle A

i*" value of the cloud cover C '

Midrange of the low cloud base-height recording cell

Sensor height

S]ant'range to midrange of the jth height cell

(Ai' H.) matrix element of the real Qeather matrix .

(Ai' Hj) matrix element of Lund and Shanklin's universal matrix

Probability of the cloud cover taking the value Cj |

Contribution to PCFLOS (Ai‘ Hj) due to the base ‘height cell
with midrange at Hj :

PCFLOS at angle Ai and height Hj

PCFLOS at angle A, and slant range to height H,

G-1

L




R i T R e

NSWC TR 78-143

APPENDIXA : ; ‘ g

Attt M vt e

STATISTICS OF CLOUDS BELOW 2500 METERS

A=t




e 12

(1 2d |
"
t0°0
9%
9t°
46°
19°
) "Ww-e
L1 A4
9t ° 1o

204 6

NSWC TR 78-143

UYE

£33
4%"°7
59°4
- 9082
9t °2¢
6% 3%
9¢6°¢
6%°
93°

NOIL1nEIYASIO
1H9130 35vE

t NOILVYDOT

8t

0o°e

2
£y
62°%
§9°
200

2°6

e’
93
(] Ad |
$9°
9%°3
12°%
9¢°1
1e°
91 °*
[ ] R ]

6y

co°e
80°0
600

d6°
£4°2
£I°y
£33

ses

93°
93
2t
(10 ]
£1°3
16°2
68°
68
(10

|

00°0
60°0
600
og*e
‘d. .
£31°1
§9°

93*
00°0
00°0

91
9%
00°o
6%
62°1t
9¢°¢
£1°1
93
000
a0°0

(H ") 1 XIHLVI HIA0D GNOTO YIMOT IHL 40 QISOJSNVHL

V133 $*9 £°9
co°p _00°0 0e°0
% tose 00°0
25 93 00°0
i ene 6%
s4°2 . 29°% "'t
66°5 16°2 $0°9
9%°t 1e° £1°%
64" 6%° 6%
60°0 . 0o 91
(T %00 13
< . £

HIINIM 8LV 378VL

£°9 48t 4°6

0o 4 £1°%
80°0 t4 A 09
00°e L4 % 91

Oﬁ. m“ m"

%t §i°2 22
68°2 0%°¢ 1 A
62°3 | 1 0 £1°3
9% 69° 64

93 80° ¢ "
08°0 e 01
s N | 4

(SLHDI3 NI H3IA0D QNO1D)

A 14

00°0
6%°
4 0
19°
969
194
*2°t
9%°3
91°
080

e

(8 'v~Z 3718V1 300J 3dAL ANO1D MO 23S)
(%) SOILSILVLS 3dAL QNOTD MO

LA ) ¢

26°
s
T
10
09
0s°s
%63
6%°
80°p
"0

1HOI13H 3SvE8 ANCTI HIMOT HO4 SIIDONINDIYUI

HILINIM Vi-V 3718VL

§°21

00°0
go0°®
8-

- 19

12 24 ¥
99°$
Se°3
L A
9y°
L] M ]

84t

§9°
000
$9°
62°%3
L2 ]
9
4%t
(2 0

"9%°

93

$*42

I1°%2

et
e
62°%
6y*
b4
9%
co°»
000

9°02

6£°02
go°o
g0°¢
00
000
] B ]
00°0
"o
00°0
0.

(AN3ID U3 -
SN0 MOT
IV

*ooog
*0s22
°0sis
*0%2Y -
*goe
*0sy
*0s2 -

. ess

7
oD.N.

SH3ILIN
LHOIIH ISVE

(INID WI)
SANOTI> MO
B ) 4

*080¢
*0s22
‘084t
ces2t
*o0e
*0s%
*8s2
*ost
*sd

i 14

- SHILIN
»:o.mtmw<.n




(LN3D.H3d)

A 54 ) 3l | T°¢ o..m 't L A ] 0 [ A4 ] 6°¢Y .~.~d 1°9% mQDO...J._WS.O._.
080 TR} 00°0 go*o 00°0 T oape 00°0 00°¢ ~ 00°0 20°1% *000¢
00°0 00° 0 00°0 000 T} c0°0 00°0 00°0 - g0°® gt *0522
- te°o0 - age 00°0 nye nge 70°0 nye p0°0 i5° £T°y *0541
: g2 C00°e " 2% p0°0 -92° ot £T°s 1s* "oy *gs2t
o0°0 2% 15 12 . they 58° e 56°% 1LY 1L *po9
‘ 02° ©9get TR | 96t 96°¢ %t 02°% 9g*9 "zen "y 1)
is° s9° 96°¢ 12 taet PTy se° - 2t 96°% 92 $952.
%0°8 % T ez ot 9z° 92 00°0 a5 000 *0st
00 Y] _ 92 _go*o L3 A2 £ "y to°*o 52 - )
1L TH ] T ] 000 %°e go0°e o0 ceco 00°8 *62
904 3 ) 'y 9 s " £ 2 1 ° “suaLaw
. 1HOI3H 3ISVE
- . (8°v—Z 318V1 300D 3dAL ANOTI MO 335) . S
{%) SOILSILVLS 3dAL ANOT1I MO . v -
9 . DNIYdS 82~V 378VL
- - 3
R . ,. o
.3 : T . unzdwza b
w N ; 20 8y L°" 2°s 0°s 9°91 2°11 92t 948 SANQ1d Mo’
j 2 .
3 z : - K -
: 91 14 £3°1 92 TL s0°0 00°p wye £T°t 2t 2698 *g00¢ \
£1°3 000 og°e . 41 oo-s 00°9 ve°e i5° ocee 29 *0§22
92°2 00°s "y "y 0z° 92 wge 29 120 8t *0541
19°% g2 02 2 92 a1e 15° 12°t 12°t Ny *8523
) anegt 18° 123 120 66° 12" 4Geg €9°2 26°2 00°8 *009
29°g2 Iteg T8y 04t 6942 26°2 wgeg 20°¢ TRl 00°9 *05
£ 07 212 12 66° 66° s9° o2t 95°1 19°3 - 00°e “0s2
§6°2 66° TH) 02° oo°0 00° 0 TH ate 92° 00°) *pst
7L TE ) "y T 00°0 00°0 "t %t 02 T *se
"y 00°9 1L 00°0 X ) 90°0 TR ) 080 T ) o0°s *$2
NOILINBTINISIO ’ v 9 s " £ 2 T ’ syaLaW -
AH913K 3Sve - . LHOI3H 3ISVE
3 (SLHOI3 NI HIAO0D ANOTD)
{H 'D) 7 X1HLYW HIAOD GNOTD HIMOT JHL 40 JISOJSNVHL :
1HOI3H 3SVE ANOTI HIMOT HO4 SIIDNINDIHA
£ NOILYD0 DNIYdS VZ—V 318V1 : .
! .
1 .




NSWC TR 78-143

2° 9

00°0
6eo
0o0‘o
80°0
2€°
91
0d°o
(] A ]
k] 24
9t : go0°o

204 ]

6£°S€
89
62°%
"2
£9° 01t
ss° 1t
20°6
602
0y
9%

NOILNOTVAS IO
T1H913M 3SVE

1 NOILVYDO01

9

00°0
00°¢
90° 0
9%
(L

%9+

E4 4

0o°e
00°0
000

2°t

2t
9t°
T
9t
%9
26°
16°
TR
00°0
00°¢

L 5 3

9t°
(] M
00°0
£4
t4 o
62°%
.9
0e°0
t1 0
'] Ad |

2°c - 2°%

te°o 000
9t TR
00°¢ 91°

00°0 "9

91° 62°t
19°3 19°1
26° . 26°

9t 00°0
91° 00°0
00°0 00°0
9 s

N2

00°o
go-o
90° 0
000
10

"62°%

93°
9%°
oo°¢
30°.

9°

00°0
00°0
00°0
00°0
2t
16°
9%
9t
00°0
00°0

1°6

000
9t
00°0
9t
“2°2
90°f
£6°t
"9°
9t°
90°0

(8 'v~Z 378V1 3009 34AL ANOTI MO 33S)

{%) SOILSILVLS 3dAL ANOTIS MO

YIWNNS 8E-V 318vL -

£°2 1 3

91 g
oo 9t°
000 91°
000 9% _
2g° 49°
£1°t £1°Y
h9° T 1 3
000 00°0
000 9t
0o0°0 00°0
9 §

{SLHOI3 NI H3AOJ ANO1D)
(H"2) 7 XIH1VW HIAOD GNOTD HIMOT IHL 40 AISOJSNVYL

93
9%°
91
3t
d°

-19°%

19°
b4 5
00°0
000

e
ST M )
a0

4 9

19°%
19°3
FIXd
'R

00°0
%0°0

9°23

F4
00 °9
0o°s

ki

et
09 s
f6°t
"9
6o°e

- 9%

LHOI3H 38VE ANO1I HIMOT HO4 SIIONINDIYS
o UIWWNS vE-V 318VL .

R A

060
00°o
19

6°

h5°¢
92°9
€1°y
15 M

00°0.
600

£°31

26°
91
t4
62°%v
£6°13
£0°9
£6°3
LN
M'e
oo

{1N3D d3d)

9°16 SONO1D MO
: TV

6£°68 . ‘000t

r2 S *0622 .

4 4 M [ T3 N

18 . 05213

19° - *00¢

9y 4[4

j0°9 *gs2

000 *05% .

00°0 i 7

00°0 °s2

[ ] SH3IL13N

_1HOI3H 3Sv8

(1N3D "3d)

§°26 SONOTID MO

. v
0§°28 - °oo00t
e *0622
00°¢c *0sdd
00°0 . ‘9821
00°0 R | ] ]
800 i 11
000 - *0s2
00°0 °0st
oe°e *Sd
1 A4 B *s2
[ . SUETEL

IHOI3H 3SVYE

A-4

A A y s e

EEDE




A
.

Y

. . (AN3D u3d) . N
9° ¥ 2°6% 1°%. 1273 6°22 L34 T°t 0°o3 -2°f3 0°s mn:ﬂﬂﬂBOJJ
080 009 go°o oo°e 00°0 - a0°e 000 00°0 000 8 °9 *o000¢ , i
i3 1 A ] co°e 000 20° 00°0 20° -00°0 80°0 90°0 L1 04 *0%ee
§ 80°0 §0° 00 gu° [ LM §0° 20° 20°* 60° 20° ° 0541
S 00°0 12° 20" 20° 9%°1 t 134 00°" 12° 2s° 21° - °0s2t -
b 28 Y241 LY 3 ‘59° 2€°S §3°3 se* g6t €5°9 - 40° ‘o0¢
s0° 251t 69°t 21°% 4¥2°11 £9°2 46— 65°% 16°6 U] _°06%
00°0 20°2 99°2 99 9%°¢ ££° 60° - 6£°t t4 M s0° *0se
¢ go0°0 29° [ 33 §0°2 16°t o0 28° 12° 40° 00°8 *osy
¢ 200 000 2% 64° 00°9 20° 00°9 00°e 0° 00°9 °sl
g 19° - go°e 00°¢ 00°0 40°0 0°0 00°0 -08°0 00°0 00°0 - og°e *62
: .. SH313NW
: 204 6 | 2 9 ] ] £ ) 2 ¥ L]  Lno1aN 35VE
: i {8 'v—Z 3719v1 3002 3dA1 ONOII MO 33S) : )
- : ’ (%) SOILSILVLS 3dAL ANOTD MO - - .
: 2 : HIINIM 8¥—V 318VL )
- .
g 8
« «q
= . ) (1N3D H3d) -
an 240 s°4 L A4} 6°% 6°¢ 1°9 §° 0t 6°¢ 9°$§ $aN013 Mol .
F 1Y
z
9E°9 91° 0° 21° §0° 20° l8° n2e an° 0§°S *go0¢ T
ST°% t2° t4 24 ££° 61° 20° 20° 63° 20° - op°® *0522 :
L7 5 »t° "g° 60° 40° *{ M 50° 6%° s0° 90°9 0S4y
69°2 28° st§° &° 61°. he* 92° . 0% £€* 00°0 MiTal
f£°22 19°s L1 M ¢ {e°t i2°1 6E° R ¥ A4 4 eLY L1 ¢ go°e *90e -
2199 62°22 98°t 9%1°6§ 961 16°% 92 25°Y £6°% 060 *9SY .
9%1°9% 202t 26° se° [} 94 42° £g* 6%° L2 34 00°e *0se .
6%°S 145°% 1e° ¥e° "2* 20 2%° . 2%° 00°0 00°0 *0st
1§ S0 4Z° ce°e 00°e 20° go*e §0° 00°0 " 000 00°9 o6l
19° 19° e0°0 00°o0 00°0 oo°o 00°e oo°e 00°0 oo°e T4
NOILNBINISIO ) ' 9 $ b £ Z ¥ ¢ SY313W

L1913 3SVY8

0L NOILVYIOT

1HOI3H 3SVE GNOTI HIMOT HO4 SIIONINDIUA
HILANIM VPV 378VL

(S1HOI13 NI H3IA0D ANO0TD)
(H'0) XIHLYW HIAQD ANOID HIMOT 3HL 40 GISOJSNVHL

1HDIIH 3SVE




1*1 2*2

00°0
4
00°o0

) 03°*t
/. . L7 &
N i3°
20°

2ty 60°0

904 6

NSWC TR 75-143

10°92
d2°2
I5°2
12°s
20°6%
69°2¢
1$° ¢y
S0°¢
‘pt°
21°t

NOILNBI¥LISIO
IHI1I3K 3SVYE

~ 0t NOILVIOT

o0°¢
50°
s0°
[ g
611
§0°S§
TL°2
94
00°0
roco

L3XY

16°
2z
eg”’
2t
6%1°¢
19°0%
£9°9
19°1
s0°
§0°1

00°0
00°0
00°0
20°

94

gty
9s°3
96°

11 M 4
00°0

2g°
0v°
e
LT A4
84°
94°1
s°
62°
00°0
00°0

59 16t £oh g2 £e0%
‘000 20° 00°0 po°o z0¢
00°0 10° _00°0 00°0 S 20
S1° oot 02* 20°0 ot*
2 CHE Y13 ¢ g2* - 50° aye
251 50°% aney 00°t 269
21°¢ £9°9 20°2 ST°T 154
162 06°2 ngo 22 T
21t 99° © 00°0 1T G0°
20° 00°0 00° 0 ' TRY] 00°0"
50°0 00°0 00°0. T 800

9 S . L] £ 2

(8 ‘'v-z 318v1 3009 3dAL GNO1J MOT 33S)
(%) SOLLSILVY1S 3dAL ANOTI MO -
ONIHdS 85—V 378Vl ,

$°6 0°9 "oy "9 274 2
56° 10°% - g2° "G 20°2
28 22 ne "z &8 - -
15° 12° 21 22 £2°

60 - 62° 2t C g (T
$0°2 113 SEREPTIY | TR 10°g
62°c . 19°% 06° 1 192 6%°9
8S°1 0e° 5 6% i1
65° e o1 . S0° ST*
s0° 00°0 00°0 00°0 90°0
20° 00°0 00° 0 20° z0°

9 s .. £ 2

(SLHOII'NI HIAO0D ANOTD)
(H ') T XIHLYN HIAOD ANOTD HIMOT IHL 40 QISOISNYHL
1HO1IH ISVE ANOTI HIMOT HO4 SIIONINDIHS
ONIHdS VS—Vv 3719vV.L

g1t

to°o
s0° .
ne
heye
SN
09°¢
12°
g1
20°
toee

6°6

00°3
st

-2

€n°
12+
£9°¢ .
e
ete
N
roso

6°92

20°%2
§8°2
15°
€
§d°
00°0
00°0
000
00°¢
00°0

"L

9t Lt
03°0 -
00°0
00°0
00°0

00°0
00°0
o0°o
00°¢o

(LN3ID Bag .
SANO1d MO ) .
1w -

“*o008

*as22

‘05t - - -
*0s2%y - . .
.aﬂ‘v L.
*0s* ’

052 - : :

°0sT - . : -
°sL _
OGN , N . ,..

SHILIW A "
LHODI3H 3ISVYE o

(N3O "IN
SANCII MC
1y

A-6

*p00s )
‘0522 -

*0s4t

*0s521

‘009

*0s% .

*052 :

*05%

°s2

°62

SH3ILINW
1HOIIH 3ISYa




R (LN3D H3ad)

T 9°8t s 9°2 £°2 9°9 2t £°9 *22 . eeev ace2 $9N010 MO
00°8 so-e 500 000 £0° s0° £0° s0° - 90°0 $5°92 ©  co08f
£e° s0° 10°0 see 0° £0° s0° a2 1. 66°1 *0522
000 80° £0° £0° g6 22° S0~ ££° . go* .§9° 0548
90° - 18 00°0 61° 28 . 9ac ey e oy o - *052%
29°¢ £2°T 09 £0°%1 221 " 502 “196 . 460G §0° - 008
29°g 2%z 8z°v 20 v6° £9° 124 2z2°11 12°9 £0° *959
2° " 4se ¥ge g 0" £5° - 9we s2° 00°8 052
£0° .22 133 see 00°0 - £0° 00°0 00° 009 00°0 * 051

. 00°0 . go°e 00°0 - 000 20°0 00°0 _ fgo° £0° 00°0 00°0 - e§L .
se° 0o poeg 00°0 000 go°0 oo 00°d 00°0 00°o 00°9 *52
904 6 0 I} 9 s T £ 2 3 e SHILIN

LHOI13H ISVE

- (8°v—Z 378V1 3009 3dA1 ANO1D MO 338)
(%) SOILSILVLS 3dAL ANOTD MOT . . ’

Q H3IWWNS 99—V 378V )
b 4 . ;
)
R . ~
« . (AN2D Y3a) ;
- ) .
5 02 9°s 9°¢ 09 “goh 06 veaz €°£2 . 4°2v . . sAnolamon |
= , : : ) v
(22} - - -
2 .
32°92 £9° 6e° . 2002 iy v ukt RS T2 102 - w2y JIIT
P - ¥ -2 s’ © ete " - os° L 25 91° . g9eg s 22
: i£°2 “61° “22e sz ot 9t ece " €t 00°0 .- -gs4t¥
; : 20°¢ ’ee i2e T $2° 2° 94 - 91° £r° 00°0- 0521
: 20792 10°2 Tt 98°2 161 TR 19°2 137 IR T 1) 00°0 009
; 98gs  12e2 60°3 102 91 ayey £1°f cocot €T°1T £0° c06 .
01°g £6° ity oge o e s2¢ 6%° e 00°9 ‘062 -
: Nt e s0°  g0° £0° 00°0 s0° . ro'0 - oo 05t S
; se° 000 £0° 20°0 00°0 £o° o 00°0 - pp°p £o° 00°0. ‘gl
i T s8° ) 00 00°0 n0°0 00°0 00°0 - coeo 000 g2
; A NOTLNBINISIO ’ l -9 $ ) o ox 2z 1 0 " swaiaw

¢ : 149134 3SVE . ' LHOI3H 3Sve -

{SLHDI3 NI HIAOD ANOT1D) . :
{(H ") 1 XIHLYW H3IAOD ANO1D HIMOT 3HL 40 Q3SOdSNVYHL -
41H3JI3IH 3SVE ANO1D YIMOT HOA S3ION3IND3YY -

0L NOILYD0? HIWWNS vI-v 3Tavi

: .




n.

NSWC TR 78-143

[} 2
20

a4

oo*#
09°0
LA
50°
LI
0823
£e°
g2°
00°0
08°0

4 6

29°%

[ ] Adl

e

L A8 )
93°92
£1°9%
813
02°g

se°

11

NOI1NBINASIO
INO13+ 3SVE

V NOILVYIOT

L ¥4

..00°*0

65"
4£°9
£6° €T
4G
50°
so°p
20°0

8°1¢

| ) Ad
00°o
82
2t 2
20°Ss
£0°93
ez
9%°2
st°

[ 1

9°21

060
000
go-o
00 ‘o
§2°

21°s
26°Y
12°2
L B &

20°0

412

S8°
co°e
02°
94°2
21°s
2zt
it°
92°
10°e
00°0 .

L 1°62 9¢ 9°y
T 880 980 80°0 90°90
00°0 . 00°0 00°0 00°0 00°0
00°0 . %e* . 00°0 00°0 co°o
00°0 01°6 o1 S50° s2°
s0° 120 s2° 0z~ £S5
'TeR £9°2 oce "6t 56°2
£s°1 12°2 00°0 "y 50°
65° s0° TIX) 000 00°0
ot° s0° 600 00°0 00°e
000 00°0 00° 0 00°0 00°0
9 s ' £ 2
(8°v—Z 3718V1 3002 3dAL GNO1D MO 33S) -
(%) SOILSILVLS 3dAL ANO1I MO
HILNIM 64—V 378VL
s°21 06 2l 1] 0eg-
s0° 000 00°0 00°¢ so°
0c°e 00°0 00° 0 co°e 00°0
se° 00°0 s0° 50° ot
813 80°1 ag* 69° "y
SE°f 19°2 21°2 9c°2 £i°
69°9 166 £T° 4 ndeg Th°2
"e® 65° gz* 02° 0z°
os° s0° 6t* 00°9 s0°
00°0 00°0 000 50° ‘60°
00° 0 00°0 00°0- 00°9 eo°o
9 $ " £ 2

(S1H9I3 NI HIAOD JNO1I)
{H ‘D) 7 XIHLVIW HIA0D GNOID HZMO IHL F0 OISOIINYYL

9

1HOI3H 3SVE ANOTI HIMOT HOd SIHONINDIHS

YILNIM V-V 378VL

30°8
oo
200
oo°p
64°
L1 &

00°0
00°0
00°0

Iy

g
os°e
02°
"6
d0°2
65°
s0°
00

0°2

rAAA N

oo
00°0
00°0
gge°o
st°
sy
L 2 d
00°0
go°o

124 ¢

80°%
060
go°o
20°0
00°0
00°0
00°0
g0
o0°0
00°0

(LN3D H3d)
SANO1NI MO .
M. - . -

0008
*0522

‘9648

<0521 S
*00¢ R
*054 -
052

05t

sl o

\\mN . -

YETELNE
LHOI3H 3SVE

L
<
(LN32D H3d) -

SANOTI MO
v

.oaon. ...
*0522 ”
0543
*0s21
009

‘050 . _
052 i
*0st - -
*5l o

*s2 .

SH313w
AHOIIH ISVE




LA 2°0%

600
000
0o
50°
20°%}
12°9
Ty~
I § o
00°0
6£°1 300

204 6

gt
NSWC TR 78-143

66°f
T
T1et
M 28y
; 21°22
02°4s
. "1t
: _ 65°9
et
. 6t

NOILNEINESIO
IH913N ISVYE

¥ NOLLVDO1

000
go°¢
oot
2t

PADY |
LYV AR 24
LA

§0°

(] R
oot

e°fe

g0°
60°
61
st
"6
 TAX3
00°2
Taea
£5°1
st

6° $°t

900 009
00°0 00°0
oo ce°e
60° 00°0
18 29
2f* 02
co*o0 61°
00 60°
00°0 00°9
g0* o0 00
& - f

1)

(4 R4 )

00°8
6% °
N 4
993
LA i
000
00°0
00°0

b4

B (8°'v-Z 318v1 3002 3dAL1 GNOTI MO 3395)

Tegt 0°9 £e02
00°0 00°0 00°0
00°0 00°0 60°
00°0 s50° 20°%
00°0 00°0 22°a
60° . 00" 0 219
ageg 65°t 16°9
29°% ete2 69°2
06°¢ 29°1 95°
£6° €L . e0°
TR} 000 000
3 9 $

L B4 A 92t f£°0t
26 00°0 60°
60° 000 00°0
61° s0° -60°
a%°t  poe T
S6*s Th°2 [ Add
156 822 10°¢
91°3 658 62°
2% £6° 1g°
60° 00°0 ote
00°0 00°0 00°0
| 9 s

-(SLHO13 NI H3IA0D ANO1D)
(H°2) T XIHLVW HIAOD GNOTD HIMOT IHL 40 GISOJSNYHL

(%) SILSILYLS 34AL ANOTD MOT
ONIYdS 88-v 318Vl

B A4 ) £°9
t2° (3 &
(1A ) 11
60°
"n° LY
$6° 1% €2
90° ¢ 69°2
9n R
g£e° 6t "
§0° 00°e
co°o 00°o
s £

0

L2 B

60

+0°
£6°
012
~0°2
00°0-
00°0
3I0°0
20°0

4HOI13H 3ISVE ANOTD HIMOT HO4 $IIONINDIYS

ONIUdS V8-V 318vi

2 -

cee
to°o0
to°e
9¢°

<9°y
es*

se*

(0°0
o0
tee

acy

28
€0
e
£6°
LA |
203
11 M
00°)d
. e0%o
¢0°

hoy

66°¢
£2°
sd°
030
3090
602"
1 ]
voce
oo
co°o -

062

00°9
800
g0
00°90
09°e
03°e
00°¢
30°¢
oo

ANID M 3
SCACIY M
LR T

171
*0522
*6s4it
.*9%21
*toe
* 35
14
‘oot
XY
*92

CE 33N
3% T3 38vE

L 7 S
*s$2

SwIiIn
AHC1IIec Y0 O




11%3D u3q!
6° 05 092  ge2t Toey Y e 0 61 02 £°f sanoImen
. 00°0 00° ¢ T 00° 0 000 08°0 s0°0 20 e0°0 £9°2 T111;
: 0e-o0 00°¢ 80°0 po*o 000 n0°0 000 0 - oo £oe ‘0522 -
000 00°8 039 0c° 0 £ oo 00*¢ sgep eeee NP I 17LE
o 0% 00°9 T 99 .o 00°0 so° - te s3° ‘952
: 1T £o° 18 TR TE se° 11 62° 61° n- 62° 1 T seae
' 12°¢ 66 ¢t s2°¢ Sget £g°2% .1 foe "0y ise TN ) “9ge .
w ot° 19° T2y g2°¢ 142 L) T e cosy TR veg2
; se° 61° ot *e 0l aget "0ee 200 TX o 039 *8gt
T ) $0° -6t 01°y $0° - v0°0 00°0 000 tose 'TRT) 27
9e° TR ] 00°¢ 100 008 80°0 200 TR a9y to° . ppep °g2
204 6 ) ) ° s . ¢ 2 1 ' swItam
. . . IHT13Ire JSYTYY
18°v~2 318v1 3003 3441 GNO1D MO 335) -
(%) SJ1LSILVLS 3dAL ANOTD MO . : : -
9 HYIWWNS 86-V 318V . . :
3 ]
™~
[+ o
[ - WUNID wIa
o 1°0g 022 S0t 69 £ £°s st P st $0r0II Mo
w - . - h 4
[ 7 - .
2 _
£9°2 Cege ey . 0ee (T} so° oy i8° Y1) . vogeg
1L $0° 00°0. se° so° 50 so° so° . o1e TR ‘0522
19° 00°9 $1° 0. 9008 e so° te°y. €2 *0s41
£0°4 ¥5°1 TR 19° 29° L . oo €2 0 e ‘0g2%
g g2 127 T Iy 65°2 952 0Ec2 ~e2 £s°1 t2°2 20 “poe
i ey 20°¢1 “82°11 YIS T 0£°2 19°1 agey- T6° “oge
TRRE ] 22°4 16 -3 651 "2e .fe ate S0 062
99°6 9¢°4 A49° 440 £c° NE .t s0° *0st
6£°1 02°1 e s0° T T ) ”"e M 0ece sy
9e° te- 0 e 90°9 000 PIEXS s0° 0o°e - ey <62
NOILNQINISIO . ¢ 1 9 -§ . ¢ 2 1 s Swityn

1M213m 3SVE

A1 Y5y g

A-10

(S1H913 NI HIA0D 01019) | - o
: : (H3)7 XIULVW 43A0D GNOTD HIMOT IHL 40 QISOUSNVML - :
AHOI3H ISVE ONOTD HIMOT HO4 SIIININDIMS

V NOILYD0" HIWANS ve-v 318vL o !




& - . - WUANID 3L
M LA 2 0ot £e43 £°3 912 02 L0} 2°n o°f - 1°2 $0M013 MOY
i 00*0 00°*0 00°0 00 ‘80°0 90°s - p0°0 oe°o s 22t “eoeg . - )
i 90°9 08¢ 1N 00°se 00°0 00°9 00°9 000 to°0 £2°* *0522
6 TN 000 TN 00°0 1N 08°o 00°0 00°0 . 00°0 009 *esat
00°0 8- 00°d 00°0 oe st 00°0 0% 0o - 90" *es52% -
0o°o . eget 6%° v $1°28 ey 19° 99°L 59°% 2 S 11 )
£2° 49°sv 99y 69° £1°9 e e £5°6t e2°y . g2° L
0°0 s L ¥ A B 19° 94 90° - L1 M 16° Rd M - 1t R 114 E . . )
T STe 4ty gt - WO 0o o . TN 00°0 00 T )
©ootecs co-¢ e ~0° 00°9 1M ) 1M} 00°s (TN 00 *5e . .
20°0 ve°e go°o 00°0 vo°s TR e0° 0 00°9 00°0 - 00°9 TN i T2 -
; 204 J . | 9 s L) £ 2 1 0 © swaian

b ’ 1HO1IH ISVE

- : (8 'v-Z 31dv1 3003 3dAL ANOTI MO 338} :
(%) SOILSILVYIS 3dAL NOII MOT’ . . o -

™
. pd HILNIM 80L-V 318VL - : : .
® : T -
- T
- . : . (1N3D w34 <
w. 200 s 213 T8 2°t "y a°f . 9"t ’” -SonII Mon
. - . Rk 4
z o
22°t - 133 s’ (T LR | " 13 - 9" o0t - : -
: 22 6t° e 000 TH] f0°0 - e 00°0 *0822 . :
00 00°9 v -0 - 00°0 009 6y 00°0 *0S4v
011 age §1° v " TR st~ 00°9 ‘g2t
92°42 19°6 62°0 1e°2 03T 06"t L't 0" o T e
a2 T2 L8]] 1809 912 29°2 96°3 pe°o 11 ;
62°07 699 022 "9 oc Tt oe e *es2 .
9¢° ¢ 62°1 15 "ge T oe°e 0o°o cesy
pee 00 00°0 000 TH 0e°e 00°9 °se
29° 8 29°% f0°e 00°0 to°e po°o 0°0 °s2 .
NOILNBINWISIO . @ 2 .9 s . £ : . ' ¢ - swiaw

1H9213H 3SvE LHD13 3SYe

- (S1HO13 NI HIAGCD ANO1D)
(H°3) 1 XIHLVYIN HIA0D ANOID WIMOT 3HL 0 G3ISOISNYYL
LHOI3H 3SVYE GNOTO HIMOT HOL STITNIND IV , : )
m.ZO;<OOJ A . xwhz.3<opl<wao<h . . . . -




9°s v

"ee
LR
seco
oy
(1M |
"
"0
e
0o
1$°$ 0

204 6

NSWC TR 78-143

96°¢
22°
8

- i
02°62
£6°2%
LT
0i°2
T )
1%°$

NCILNBI¥ISIO
M9 13K 3SVE

4 NO11VvI01

g°cs

(1 R |
00°9
[ 12 J
40°

10
29°0¢
£y
L]

o0s°o
(1 A |

9° 4y

L ] 94
a2°
st
§9°
99°6
§6°01
60°4
90°2
00°9
$h°§

$°93

te°e
e
0o
go°e
I A

2°d
d6°2
14 R
[ 1 Rd
] A ]

1°91

.nbv
61°
"
st°
9°s
Y-
093
£2°
TN
0e°e

ag°s
s0°

et
442
6o°%y
00°¢
gse°o

9°%3

§t°
L3 0
ye*
g2
$1°¢
68° 2
6%6°2
6%°
0090
eo°s

(H°0) T XI¥LYW HIAOD.ANOTD HIMOT FHL 40 QISOJSNYYHL

£°902

{1 2 ]
0
422°
0°3
€0°Hy
422t
£s°
L3 5
gc°e

2°2

L1 A8 ]

[ A ]
40°
61°
4%
49
49
o0
(1A
og° e

' -

ONIHdS 8il-Vv 318vL

”9

st1°
L1 M
“
50°
122
28°2
66°

L1 Ad

L A

e
L1 A
00°9
00°
££° 1
16°3
2"
00
00" o
00

(8°'¥—Z 318V1 3009 34A1 GNOID MO 339)
{%) SJ14SILVLS 3dAL ANOTI MO

(AN3ID ¥

2° £°2t 1°% [1X 1 $QNOI1I MO
. 11w
1) A ] [ M 1] M ] 96°¢ M 1119
00°0 111 A ] (] A 69° °0522
(] A4 | 0o 00°¢ 49 *oset
00°d L1 A (1 M B 40 ° ‘gs2t
L] M 299 LY & 4 L ' Md *one
1 2 &4 46°6 - T6°1t 98 ‘05
80 ve° L1 M 61 . *es2
200 00°¢ [ ] A J ’0° *0st
(1A } 1.3 009 (1R ] sl
(1 A¥ | 009 eee 0°9 M T4
4 | S [ ] SHILIN
: LHO1IH ISYE
o~
. {
(ANID HIS «
L A4 2 il A4 ] 9°2 0°2 SONOID MOY
il 4
3 & 0s* e 16° ‘o0t
(] A “ 40 00°e .. %082
(] A L] Ad [ 1 Ad ] {1 A ] 0S4t
" e e - 00°0 ‘0527
09t 12°2 . 92°3 000 M 11}
§2°2 24t 91 (1 2 ] M 11
2 - st £ 1 54 00°9 *0s2
e *0° e 00°0 b 13
00°9 -00°0 [ ] A ] 0o°e sl
[ 1 A4 ] 00°9 - ‘00°0 12 84 °g2
4 2 ¢ (] Sy3ILInm

{S1HDI3 NI HIAOD ONO1I)

AHOI3H 3SVA ANOTII HIMOT HOH SIIONINDINA
ONINdS Vii—V 378Vl

AHOI1IN ISVYE
]




NSWC TR 78-143

T2t

£°21 |

10°0
(1A}
(1 A
00°0
0e°e
.

(1 B8 )
] A ]
0o°e
oe°e

904 6

2802y

f£°3
$9°
10°2
T8°9¢
S0°HE
8°9
40°9
62°
g2y

NOILNB1¥LSIC

IH9 13N 3SvE

g NOILVY30T

LX)

00
00°0
000
1y

053
68°$§
$1°3
0o°e
(1 R}
co°e

£e0s

54
62°
9t
2c°
02
9q°91
1£°6
90°g
82°
26°11

g2

.8
ee°e
L2
00°e
L3 A4
26°Y
£§°S
6d°t
4
11 B

LAL 2

00°0
40°

oo
50°

9

61°¢
£0°9
91y
22 .
00°0

-§d4°
40°
d0°
T3
i*°1
90°6 -
£et2
'3 M
00°0
0o°e

(H'0) 1 X1HLVIN HIAOD ANOID HIMOT IHL 4O GISOJSNYHL

318

00°0
4
22
9t
29°01
69°91
69°3
LA
00°0
000

00° e
h0°
oo
50
£9°
2f°
0o°e
080
000
080

L

~.

00°¢
00°0 -
00°9
00°9
L] M
L2
L1 N
00°0
09°0 -
oo

£

2

00°¢
-00°*0
L Bd
»0°
24°
19°1
L7 A
00°9
00°e
[ ] Ad ]

2

{8 'v-Z 3718V1 3009 34A1 GNOID MO w.umv

{%) SJ1LS1LV1S 3dAL ANOID MO

. HIWWNS 8Z1-Vv 319VvL

”e

49 .

405
10°
i
62°t
§0°2
13 M
L2
S0
(1 2d ]

6°2

e

s2°
00°e
[ A 8
s9°
1131
62°
10°
T
00° 9

{SLHDI3 NI HIA0D GNO1J)

£°9

i3

62°

%0
9t °
L2 3
21°2
i
bl A
00°0
oo°e

1HOI3H 3ISVE ANOTII HIMOT HOA SIININD IS
HINWNNS VZi-Y 318VL

8°f

f€°3
29°1
00°0
o0
800

643
€2°
Q"
g
(] Bt

-64°%

8

to°o
eecs
009

£°93

66°13

9t°t
og°
np*
0s*
ot
oe°e
oo°8®
“
00°0

B 1 A4

go°e
0e-e
L1 Rd
00°o
00°0
0s°e
6

(INID H3IN
SQNOTID MO
Mv -

*008¢
*0522
*0SLT
*0521
*00®
*05%
*05t
*s¢

.m~

SHILIN
LAHOI3IH ISVYE

(ANIDHIN
$aN013 MO
T

R
*0522
*0541
*og21
11
*0gh
*0s2
*95t
*s
.mN

-SHILIN
1HODI13H 35ve

oy

o
!
«




2°0 9°

NSWC TR 78-143

£2°%
904 ]

fd°t
a8
18 -
£s°2
9 2s
§0°hy
99%°¢
£s°2
(] 34 ]
£2°%

NO1iNOINASIC
1H913Hn 3SVYE

I NOLLYDO0T

621

oo°e
00°0
e
838
§0°¢
49°¢
t12°

L1 2

00
"0

L A ¢ 1

| L R !
Ll M

"0

29°

1§°4
£L°53
39°8-
$6°1
80
$T°H

8°9y

108
ooce
L1 M
40
s
26°¢
1n's

- 183

"we
0e°e

) ‘rm,

0
00°0
e
00° e
£se

02y
192
00°t
T
00°9

Tt

ane
v
o0°
£L°
40°%
4%
043
62°
00°9
00°e

9

e°s2

e
000
§2°
$6°3
63°63
499
an°
A M
80°0
o

11

1194
€6°

-9y

e
0
e
(LA

22

00°9
-08°0
00°»
§6°

s
12°

09°e
12 M ]
1] Ad ]

HILINIM 8E1—-V 318VL

(o

62°
(1 A
A1 N
4a°
L 10
26°Y
29°
809
(10 ]
#0°0

{SLHO1T NI HIA0J ONOTI)
(H°2) T XIHLYN HIA0D GNOTI HIMOT IHL 40 GISOJSNYHL

9°9

"0
a0
00
12°
a2
a2t
62°
oo°e
00° 9
oc*e

4

9°4

L1 M
L1 M
"’
12
is°t
69°¢
i3 °
1] A ]
00°o
"0

£

T°H2

0e°e
go°e
00°0
9”0

90 °6
“6°¢t

(8 'v—-Z 378V1 330D 3dA1 ANO1I MOT 33S)
(%) SJ1LSILVLS 3dA 1 ANOTI MO

L

94 °
00"
o8 ‘e
9°
79
9ty
12°
40

LHD13H ISVE ANOTD HIMOT HOJ SIIONINDIYS
HIINIM VEI-V 3T8VL

°

go°e
e0°-
182
66°3
4a°

L] L

2

a8
T
“p°
2t
66°1
€act
00"
ag°
ee°e
co°e

L A}

ti°t
8"
P2

.09-

| f

.~d' .
"

£t

92°% .

co°9
00°o
oo°0
0o°e
ed°

 epoos

T I A s i gt e o g

(LN3D H3d)

SAN0ID> MO
1w P
L S

7
/!

’

*0522 -

*0s41 - S
*0s21

‘o0

959 T
°0s2 -
° 05t .

*se

i 14 -

SH3ILIN -
AHOIIH ISVE |

A-14

(AN3ID ¥3I
SANOTID MO
TV

et

°es2?

M IT3S

* 9623

°oe

M 11

-*0s2

*26t .
°se -
i 14 .

SW3ILIN
1HO13H ISVE




2°6 e*

- otee
904 6

.NSWC TR 78-143

1$°4
19°3

$6°

2f°e
i6°1¢
et
”"n°e
14°2
13 2

e

NOILNOINISIO
1H913n 3SVYE

J NOLLYDOT

1°%%

os°e
00°8
so0°¢
48

22°§
616
oe*

"e
00°0
(] A ]

10 ] 3

»1°3
48°

2%°

£0°3
%2
95° 0t
0L°s
£3°2

1106

000
go‘e
oeo
L1 R
9L
£2°e
$9°6
§6°
90
"e

6°ot

69°
L1 0
L 3 2
4s°
1194 3
£0°s
§9°
L3 2
L] A )
eo°e

a4°2

oe°e
00°0
00°0
90°

$1°

et°2
29°¢
s
40

10

9

2°H%

2y
L3 5

B LN
£e°
19°4
L AR
16°1%
L ]
0o0°e
00°0

9°02

(124
oo

-9%°

492

-8e°31

16°%
[ 1

08°0
00°9
0c°o

£t

co0°¢
0o
000
1%
15°
£§°
e
L] Id
000
go°e

43

(1 24 ]
0o°o0
00°0
50

66°_
69°

000
00°0
00°0
00°0

£

ONIUdS 8Pi-Vv 318VL

s°1

g£2°
13 &4
L1 0
£2°

49°t

£6°2
2e°

.-
(TR

{SLHODI3 NI H3A0D ANO1I) )
{H D) 1 XIHLVN H3IA0D GNOTD HIMO IHL 3O GISOISNVHL

e*s

g2
13 0
4
£2°
202
w2
9%
e e
60°0
00°0

£1°¢

62°2

e
L]
00°0
oo°e

s

0o
00°0
00°0
%0

42
£0°§
st

00°0

(8 'V~Z 378V1 3002 3dA1 ANOII MO www.
(%) SOILSILVLS 3dAL ANOTID MO

L0

2L
L1 A
13 B4
2%

ag oy
252
TRE

00°0
00°0
06°0

1HOI3H 3SVE ANOTID HIMO HO4 SIIONINDIYA
ONIH4S VPi-V 378VL

2°9

00°9
00°9
(1
22

agen
6%t
TN

00°Q
00°9

$0° 0

. 2°Ss

09
LT
50°
£2°
£1°¢
16°

9° 8

16°4
09°3
0s°
12°
| 1
£2°
90
oo°9
00°0
[ 1ad

14+

6°2
00°9
00°0
oo
oo

o0

-(IN3D H3d)
SAN01D MOT
v -

111
*0s22

*0sit

*9521

*00¢

*ose

052 - }
*0st

‘52

*g2

SYILIN -
AHCIIH ISYE

(AN3D H¥3d)
SANO1ID MOY
v

A-15

117
_*esz2 -

*0521 -

seszt . -

*00¢ T
*05% o

*052

*053

‘sl

*g2

I ETET)
LHO13H 3SVE




NSWC TR 78-143

LA} ] 0o

4 A § 4
204 6

113
.’
92°
12°%
10°22
££° 68
41°2%
¥z
: 13
£9° 21

NOTILiNBI¥iSIO
1M31I3In 3SVE

J NOILVYD0T

g°ct

800
a0
L] A ]
e
96°2
09° 8t
£°

08°e
00"
co°e

"
92°
40°
££°
9%6°42
s2°1t
e
f£9°¢
40 °
sE° 41

| 2 34

009
[ 1 Ad )
[ 10
(1A ]
a2

68°y

£6°%
24°3
i9°

oe°e

"
L 3 2
(] A ]
L 2 B
L A2 4
09°%
£4°
62°
00°9
100

2°1Y

00°e
000
00°0
g0°0
.§%3°
e
LLAK
{502
*0°
oo°o0

90
13
Ll 4
20°h
06°t
0n°
d0°
oe*o

9

{H D) 1 XIHLVYIW HIA0D ANOTII HIMO 3HL 40 Q3SO4SNVHL

492 6° o
"ne 00°0. 000
Ty 009 00°8
81 LA o8¢
ey 0° 0G0
Te°cl L M L B
g2y % 08
€L W e 49
It e 00°0
§0°0 g0 00°0
000 6o°0 00°0
S L] t

00°¢
000
oo°e
000
£9°2
69°2 .
22°
00°0
1124 }
11 A}

e

(8 'v~2Z 378V1 3002 3dAL QN0 MO 33S)

(%) SO1LSILVLS 3dAL ANOTI MO
HIWWNS 8S1L-V 318Vl

£°s £°2 LAl
92° 2° i
Ll M §T° 40°
d0° ] A ] 5o
13 L3 & 10
63°2 7 & 0s°tY
) ¥0°2 16° "°t
§§° L A% ee* -
L] M e ~ _i0°
80°¢e 00°e 00°90
00°0 00°o 80°0
$ L £ -

{SLHO13 NI HIA02 ANO1J)

09

L A
0
bl
et
d2°2
hge2
62°

08°0
000

1HOI3H 3ISVE ANOTI HIMOT HOd mw.UZwDOu.zu

HIWNNS VSL~V 3718VL

oo°0
00°s
o0
00°0
902 .
823
h.. .
so°e
00°o
00°8

$°y

£l

49°

1] A ]
et

06°%Y
6£°3
92’
go°o
00°0
[ 1 A ]

L1F

9£°9
£L°
40°
50°

‘40

$1°
"0
83
o0
eg°¢

2°2

80°2
oo
0o
9c°e
go°o
oo°e .
0ge
00°e
00°s
0"

(INID W 3d)
SANOID MO
Ty

*000t
*0522
*0S1T
*gs2t
*000
71
*052
st
T
62

SHILIN
1HDI3IH 2SvE

(LN3D 83d)
$ANOId MO
IV

a1l
*0s22
*esdt
*0s21
*00e
°0sY
*9s2
*9ss
*se
*se

SH3ILINW
1HDIIH ISVYE

A-18




NSWC TR 78-143

.. G.

"8°0
ey
[ S
[ | R
69°
(LM
L1 M
(] Ad )
(] A ]
" 880

903 6

19°2
11 3

t X Ad
19°%
i1°£y

1%°6% -

sS
6g°
08°0
"%

NOIRNBINLISIO
149131 3SVE

d NOILYI01

6°a1

030
00°o
0
40

19°¢
459
19°

60°

enece
08¢

822

2z

‘o2

%0°
hye
siL*°2
M1t
o
60°
00°0
b A M

60t

00°¢e
eg°o0
00
009
L ¥ &

-46°6

96°¢
ee°

3
00°o0

L1133

a1
089
L A
19
19°9
96°$
L7 M
i1°
L1 A |
| Bd ]

'L 2°61 weg % 6°62
. 00°0 00°0 200 00°0 6o°o
00°0 08°0 00° 0 00°0 "p°
(T £3° p0°0 00°0 00°9
20°0 6£°t “ge 00°0 00°0
"ge 28°5Y £9°% 0°y 6%°5t
59° 64°% 25°t 992 £6°CT
60° 60° 00°0 6" "y
00°0 00°0 00°0 60° 00°0
voe 060 00° 0 P00 €00
0o o p0°0 TS 00°0 00°0
9 $ " £ 2
(8°Y~Z 318v1 3002 3dAL ANO1D MO 33S)
{%) SOILSILVLS JdAL aNno1d mo1
HIINIM 891-V 318VL -
902 s°tt %9 ve s*ot
22° T 90°0 £3° 22°
60° "o 00°0 00°0 00°0
00°0 "p* 00°o 7L "
3L T 22 £1° i
22°7 5% £T°¢ once 659
T0°1% 60°§ 20°2 LAl 19°¢
16°% L7 £1° it £t
60° 00°0 age 00°o 00°0
000 00°0 00°0 00°o 00°0
080 00°0 00° 0 90°0 00°p
9 $ y £ 2

(H'3 I X1YLYW

(SLHDI3 NI H3A02 ANO19I)

1HDI3IH 3SV8 ANO13-HIMOT HOS SIIONINDIY
YILNIM VIL-V 318vL

27

60°0
00°0
L1 Ad ]
hpe

2y

26°2
"o

L1 Ad ]
000

§eg

- nd'
00°9
00
£3°

60°2-

60°1
60°

00°0
00°e
00°0

Y3IA0D ANO1D HIMOT IHL 40 Q3SOdSNYHL

"eg

‘192

0og°
60°
60°
60°
%
60°
00°0
0a°0
20°0

s

"y
000

00°9

(LN3D ¥3d) . -
$aN012 Mot
Ty

0005

_*0s22

*0541 .
*0s2%

*009 .
*0gH

* 052

*0ST -

52 .
62 .
SH3LINW

1HOI3H ISV

{AN3D H3d)
SQho13 moY
517

A-17

*000¢

*0s22

*0541. -

*0521 S
*009

*05%

*0s2

* 0% : -

*sl "
°s2

SH3ILIW -
1HO13IH ISve

1




1H91I3H 3SVE

G NOILYJ01

{H '2) 1 XI14LVIW HIA0D UNOTI HIMOT IHL 40 GISOdSNYHL

{SLHOI3 NI HIA0D ANO1J}

LHOI13H 3SVE ANOTI HIMOT YO SIIONINDIHS

ONIHdS Yil-V Inavl

(AN3D W3d)

1HOI3H ISV

2°3 6° 5°91 2°91 §°*2 £°12 92 9°1 291 €13 1°6 mDDOJJJw.BOJ
L] A} [ 1 A ] vo°e 000 90°0 00°8¢ L1 Ad ] 00°0 oo°o .62%2 ‘008t .
00°9 0°0 “p0°0 ov*o p0°0 00°0 0o 00°0 000 _0s? *0822 Ll ]
00°0 0o°¢ 00°0 00°*0 62° 40 00°0 00°0 L2 M pe° M I73 8
00°0 40° 00°0 »p* 2%°2 93 00°0 40 21 e0° b TR . -
s2° LS 46° TH* 21°H L1 A3 -1 A LY &' 29! [ % 4 ‘o009 . .
18° g2°0t 61°0% 0d* 8L*H 6l 0t 4 9d ] 1e°f 62° [
L ] M 19 0s°H Y6 L] Ad 00°¢ e0° L1 A L1 A 00°0 °0s2 .
00°0 [ 1R ] I § 44 The 90° 900 00°9 00 °0 1 Ad | 00°0 *pst
00 08°0 |1 A [ X Ad oo0°‘s 000 80°0 00°0 .00°0 g2°¢ <l
61°3 [1 o] (.1 Ad ] ge°o0 00°0 00°0 00°0 00°0 po°o 00°0 L1 Ad R T4 ) .-
9204 6 ] 4 9 S L £ 2 T [ SH3L3anw -
LHOI3H 3SVE -
. (8 ‘'v—-Z 3718Vv1 3002 3dAL ANO1I MO 338) . : - o
- (%) SOILSILVLS 3dAL ANOID MO . : ’ - . o
e I . ONIHdS 8L1—-V 3718VL : :
- - - @
8 -  and
~ B}
4 . <
3 B . : (LN3D ¥3d)
[ £°f£2 9°LTY T°9% 2°0r - 2°9 £°6 1° 0% 2°2 2°t SN0 MO .
= MMv 3
w - -
N N -
62°4 90°? §2° 19° p § 91 £ 28° 69 S1°¢ *ooot - )
06° 9t 2%° 62° L1 M [ A | L1 M 2%° - 23° 0o°¢ *0s¢e2 R
48° 2% T 49 9%° 40° .40 808 90° %0 00°0 M ITAS -
16°2 “19° £s° [ 2 [ I-Ad e0° - 11 A 1L A4 2t 00°90 *0621
§4°6% 8 82°S "2°§ 424 ] £0°¢ - 66°9 e0°§ FA A ] 00°0 °oo0e -
42° 0% a2° 01 98°9 644 0s°H . 29°2 0°€ 2L°e K23 00°8. °09% . R
22°9 30°2 19° 0e°?3 4s° 62° £L£’ 18 ° €2 00°0 *0s2 - .
99° £6° 9t* 900 50° 00°0 50 L1 A L1 A 00°0 *08T
°0° 48° [ Ad | ¥0* 00°0 00° 0 00°0 00°0 co*o 00°¢ *°sl - -
63°3 [ 3 ) [ ] B 00°0 00 ] Ad ] 80°0 00°0 00°0 L] A T -
NOILNEINAS IO ] 4 9 S L] £ 2  § 0 SHILAW - .



NSWC TR 73-143

£°s £° .

060
00°0
ge°o
co*o0
t2
61°
ae
oo°o
06°0
92°*§ 0c°0

204 6

09°6
96°
sg°

- 95°%
£4°9¢
£s°dg
110
e
00°0
-92°S

NOILNBIVASIO
AH9I3H 3SVE

a NOILVYI01

g2t

0e°o
60°0
50

80°0
L2°f
I
9%°

eo0°

00°8
00°0

0o°1g

§9°

B}

%0°
§1°
9Ly
66°2%¢
e2°sS
19°3
00°0
§1°S

08°0
go°o
90°e
600
2%°

QLY

-26°2

9%°
000
00°0

1°6

L3 3¢
2%
a0
§1°
§1°¢
$9°Y
s
[ 4 24
g80°0
00°o

009
90°0
00°0
00°0
e0°

96°2
94 g
61t
600

"9

%0t

1
m\ﬁ'
"e*
of°
£2°¢
£
99°
"g°
000
"

9

9°92 £°g 1 . "§%6 2°91
009 £0°0 00°8 00°0 po°o
00°0 00°0 00°0 50°0 00°0
63° ag° 0 000 00°0 .00°0
"0 21 - 00°D 2t K A
64°F1 67°2 96° 26°% - "6
99°01 26° 00°v 92° 19°%
e 0 2% 6t° 00°0
"o a0 %0 "0° 00°0
00°0 00°0 000 - 00°D 00°0
00°0 g0’ 0 00°0 00°0 - 00°0
S L] £ 2 1

(8 ‘'Vv—Z 379V1 3009 3dAL ANOII MO 338)
{%) SOILSILVLS 3dAL GNOTDI MO

HIWWNS 881-v-318VL

: 14 2°s 2°6 1°21 1°1t
sg* g2° I9° st°t o260
0" 40° ] LA "0 st°
00°0 00°0 3 3 50 "0
g2° - %0° a2 £2° 3
2n°s 12°2 09°% 92°9 - %g°9
19°2 TEe2 99°2 STy §2°¢
2% £2° £2° 22° i€
00°0 90° 00°0 - 00°® . *0°
00°0 90°0 0o°0 00°0 00°g
00°0 - g0° 0 00°0 . 00°0 00°0
1 LB £ 2 1

(SLHO13 NI HIA0D ANOTI)

(H’2) 1:XIHLVN HIAOD ANOTI HIMOT IHL 40 GISOJSNVHL
. 1HOI3H 3SVE8 ANOIJ HIMOT HO4 SIIONINDIHA

HIWANS V8L—V 318VL

6° 0%

09°6
96°*
21
LT
8p°*’
§1°
0%°0
o0°0
00°0
00°0

8%

09 °4
A
00°0
00°0
00°0
60°0
00°0
0o°e
00°0
o

(LN3D H3d)
3aN0TD MO
1Y

*000f
*ps22
*0sdt
*0s2t
*o0®
°0sY

* 02
*0s3
*5¢

*e2

SH3LIN

1HD13H 3SvE

(IN3D H3d)
$aN01ID MO
Rkl \

‘000t -
- *0§22
*0sdY
*0s23
*008
*0s%
*032
*ost
*Sd-
i T4

SYILIW
1HO13IH 3SVE

A9
-
e '
q




10t

(AN3ID H3Id)

G* 6° 6°91 6°6 2t £°s2 g 9°2 £ AL 3 mo:m“w;oq
00°0 00°¢e 00°0 po*0 00°0 00°0 00°0 00°0 e0°0 - 406 *poot:
00°0 00°0 00°0 10°9 00°0 00° 0 00°0 9p° o0°0 $0°3 *9622
00°0 90° po°e ocee 3L 08°0 00°0 90°0 t0°0 g 052t
00°0 £0° 00°0 £0° £6°y iyl L0°0 90°* 92° 90° s 113
£ 2l 99° T A 6Lt L3S 59° 00°2 et 02° *009
9%* LI %6°9 ne* 26w 69 64°t £9°9 9%°1 13 &4 *0s% -
00°0 02° 91°2 nte 90° 00°e ate 16° (TN ] [ TR ] *052
20°0 00°*) nte g£0° 00°0 00°0 00°0 60° vo°e oo°e °0st E
00°a 00°0 go°e ge° 060 000 00°¢ 000 oe°o 00°0 *se
16° 00°0 e0°g 00°0 200 00°0 0o0°0 00°0 00°0 go°0 00°0 gz
- 904 6 ] 1 9 s ) ¥ 3 2 3 1] SH3LIN
. T LHOI3H 3SVYE
{8 ‘'v—Z 318v.1 3d0I IdAL ANOT1I MO 338}
i (%) SOILSiLV1S 3dAL ANOTIDI MO )
9 " YILNIM 861V 318VL
1.| ! .
R &
£ b
5 {(LNID ¥3d) <
= 922 9°ct LA} 96 29 £°9 £°9 59 1°9 SaNoI2 MO
[ 7} ~ My
N -
1086 15° 60° 1. 90° ane nge 9% £9° $9°9 *goos
111 age £0° 9g° 133 13 & g2° 11 90° 00°0 *0522
it 134 00°0 00°0 60° 9p° 00°0 £0° 9p° 00°¢0 i 173
- 922 £2°% 0% o8- £2° a5 oy 0% 92° 00°0 *0527%
LA L] 20°¢ 15°9 n2*2 £9°6 I9°¢ 90°§ £9°S g9 oD°*D *p08
ITRE ) 211t 09°S 569 91°g £1°2 0%°2 29°% i1°1 00°0 *0s5%
LTRSS s0°t \ I 70t 144 90° 60° 00°0 £0° 00°0 *0s2
32° 69° 60° 90° 00°0 £0° 00°0 90°0 0p°0 00°0 *06Y -
£0° co*o 08°0 30°0 £0° go°o 00°0 06°0 c0°0 20°0 *6e
16° 15° 00°0 70°0 00°0 po* o _00°0 90°0 co°¢ 03°8 7]
NOILINBINLS1O [ 1 9 [ L £ 2 L 38 0 SHILIW R

LHOI3H 3SVE

1H9 131 3Sve

{SLHO13 NI HIA0D aNO1J)
. . (H D) 1 X1H1VIN HIAOD ANOTI HIMOT IHL 40 G3ISOdSNYHL
’ : . o LHOI3H 3SVvE ANOTI HIMOT HOd SIIOININDIHA ’
- HNOILYIOT HIINIM V61—V 3T8VL ..




£ T | " . . v o B s
i

(ANFD H3Id

s . 5 £t 0°tT . g*a wey. 0°22 1°9 Teg we g2 681 - e SAN0T2 Mo? .
00°0 00°0 00°90 20° 0 00°0 co* 0 00°0 92°0 co*o N 3 *0008 -
00°0 £9°9 . 00°0 00°0 - 00°0 s0° 00°0  pp°9 BT £6° . e0g22 .
00°0 uoo 00°0 00°0 Ty 000 50° 50° e0°0 f€° *0s2% - ,
00°0 () 00°0 n0°0 51°% 55° 11 86 ° R T LA 22° . . ps2v
nhe £5°4 f6° Tad TR P ST°% 9t 53 10%6 50° R 11
i 06°*s ag°g 120 s 69t si°t  06°9 09°1 ~ e%° IS .
00°0 s0° 08°s z2° 50° 00° 0 s0° 22 co'e 00°0 . °0s2
00°0 000 - . IT° s0° 00°9 00° 0 00°0 §0° 00*0 - 00°0  *081
30°0 €0°0 ‘860 - 00°0 00°0 "00°0. . - 00°0 00°e oe0 - 00°0 - eg2 .
6%° 00%0 toco 00°0 " 00°0 00°0 00° 0 C00°0 00°0 p0°0 . 00°0 eg2.
204 6 0 2 9 s ) 8 2 R 0 SH3LIN

LHD13IH ISVE

(8 'V—Z 378V1 3002 3dAL ANO1D MO 33S)
(%) SILSILVYLS 34A1 ANOII MO V
M
i

Pl ¢ ONIHdS 02—V 318VL .
LI [ .
L R - b
- .3 . - : -
- . (INID W3 .
P g o wegz _9°6 2'a 62 0°s - we "o 2% $°6 £°9 $aN013 MO
P : v
;
- 2
: 9101 T3 7 g0° 91° TTe 22° 91° ece 6e° 63°9 *o00¢
: 96° 6° 12 SN ¢ 00°0  00°0 00°0 s0° 22° 00°0" *0522
L 75 9t 133 T so*n 00°0 13 3 000 00°8 *054%
£3°6 63°1 £g° 20° "o 22 "y 87 £€° 50° *ps2t
T 6%°01- 16% 26° 4 92°% %2 06°S 9z°2 %6°9 - po°s - s0ce
55°62 FASTY ££°¢ £g° % 00°¢ 00°2 6gez ALty FI32 ] 00°0 *05e
) 992 i9° ze° 56° 00°0 _  on'p 3% 50° sp° 00°0 *052
22° 9t s0° ~ 00°0 00°0 00°0 00°0 _00°0 to°o 00°8 - *o6V .o
00°0 eo°o 00°¢ 00°0 p0°0 00° 0 00°0 00°0  00°D 00°9 *sl : :
- 6n° ane 00°0 0o°0 00°0 00°0 00°0 90°0 - 00°0 . §0° *s2 -
i NO1JNBI¥1SI0 ) ] . 9 S L £ Sz . 0 . SH3ILIW

1IH91I3M 3SVYSE - i LHOIIH ISVYE

(SLHOI3 NI HIA0D ANOTI) ) . "
(H D) T X14LVYW HIAOD ANOTI H3IMON IHL 40 Q3SOdSNVYHL
LHOI3H 3SVE8 GNOTI HIMOT HOH SIIININDIYS .
H NOILVDO01 . ONIYdS V0Z—-V 318Vl -

AN ohgen s oy

g s




NSWC TR 78-143

2 §°ft

000
0o0°0
00°0
oc°o0
10°%t
92
01°
600
00°0
02° 00°0

904 6

1£° 01
¥2°3
90°t
212

AT AR L
%6°62
9L’

§0°
00°0
g2

NOILNBI41S 10
1HI13x 3SVYE

H NOILVI0T

LA

goce
00°0
&n°
8)°*
05°2

' 30

00°0
oo°o
009
o090

£°42

[ 204
SE°
9%°
sT°
£€°2
60°¢
0%°
s0°
e0°o
st°

gb°e
00°e
00°0
000
8T

22°1

og*

o0°o
08°0
00°d

92

§t°

57

st°

00°0
32°%3
913
00°0
00°o
00°0
po°o

gey 2°0% weg nel
00*0 00°0 00¢0 00°0
n0°0 00°0 so0° 00°0
00°0 s2° 0F° 00°0
00°0 18t st 00°0
92° £9°9 952 °teg
99¢ i5°t 15° "gg
g1 51° 000 00°0
s0° 00°0 00-0 0o°0
00°0 TR, 00°0 00°0
00°0 000 000 00°0
9 s

L] €

182

oo
00°¢0
§0°

§0° .
65°91
66°%%
(1. 04

80°0
00°o

2

(8 'v-Z 3719vL 3003 3dAL ANOTD MO 335)

(%) SJ1LSILVLS 3dAL ANOTD MO

HIWANS 12—V 378VL

9°s g2 62 9°11
g sg* st 99°
v o st° 02°
00°? st° 0t ot
se° sg* s0° . 02°
£4°2 65°¢ S0°% 819
£9°2 _ £2°2 "geg *5°¢
0% 50° 50° et
c0 00°0 00°¢ 00°0
T 00°0 00°0 00°0
0 ¢ 00°0 00° 0 00°0
9 s " £

(SLHDI3 NI HIA0D ANOTD)

g° 52

19°
(] &
50°
L7 5
6£°97
eo°2
50°
00°0
00°0-
50°

1°93

000
00°0-
oo0°g
ege

19 4
11°§
go°o
(134
go°o
geco

9°21 .

93
08°Q
s0°

19°

96°6
46°§
00°0
00°0
00°0
00°0.

(H°3) 1 XIHLYW HIAOD ANOTI HIMOT IHL 40 QISO4SNVHL
1HOI3H 3SVE ANOTO HIMOT YOS SIIONIND3IYS o

HIWWNS ViZ-Y 318VL

(4N3D W3d)

z°02 $aN07193 Mo
v
1£°08 °ooot.
91°1 *0522
13 : ‘0541
00°o ‘0623
s0° _*00e
50° *05%
609 - 082
00°0 . ‘oS3
00°e *sl
00°0 g2
I ad313W
_ AHOILet 3SVE -
: (LN3D H3d)
2°41 SaN0ID Mo
- v
dd1°%t °Q00c .
so0° it
00°9 *0sit
00°0 *0s2t
00°¢ 00,
00°0 *05%
0d°9 *gse | -
oo°p . °0st
000 *sd
0o T
0 SHILIW

LHOI3H 3ASVYE -

A-22




Fd

R L

——
2° £oes 6°92 Q) 22 "62 . oS 11 22 £et
000 00°e 00°e 00°0 009 09° oece NI 121
000 00-0 00°9 00°0 00°0 00° 0 0a°o 000 00°e
00°0 so° 009 00°0 ise 000 00°9 00°8 00°0 02
000 s2° 00°o 000 21-0¢ $0° - 00°9 00°0 T 00°0
95 10°6 000 000 - 9%y s2¢ $€° 0202 261 so°
2876 25°%7 1072 96" 614 50* 994 1979 te° 000
9ae2 1103 ageg T 6%°¢ 00° ¢ 9° s2° IR 08°2
05.* 00°0 £2°2 SE ge* 00° 0 0t $0° vo°0 09°0
ot- 00°0 of 200 00°0 "n0°0 ot 20°0 roce 00°9
ste 00°0 00°0 00*o 00°0 0o o 00 e 00°¢ 00°0 0 T
904 6 ’ ! 9 s . £ 2 1 0
(8°v-Z 318v1 3002 34A1 AN01I MO 335)
(%) SI11SILVLS 3dAL ANO1I MO
9 , HIINIM 822-v 318VL :
b
R :
m
m 2t Y 611 TF2 96 en 19 2°s 9
& )
. 12°1 oxe 18 02° so° so° se°
00°0 ro- 0 00°0 - 000 T 00° 0 006
95 st ot° 009 0o $9° os:
s9°01 £9°2 26°¢ Te* 90° 15 %"
ap* 12 "5t $Z°w 22 £2°2 "2 @y
o9 9n 00°¢ 2176 60°2 ¥y 92°¢ 69°¢
sE°21 29°3 8802 291 12t e 02°
$6°f £9°2 19 € o%° 50° 00°9
Tge oc* 0z 90°0 00°0 00° 0 00 °9
st 00° ¢ T 200 000 ot 00°8
) NOTLNBINLSTO ’ 4 L] H . £ 2 L] ’

1H913+ 3SYe

{(H'2) ¥ xtulvi

(SLHO13 NI HIA0D 0NOII) i
Y3A00 GNOTID YIMOT IHL 40 OISOISNYYL -

I NOILYDIOT

b ctes

1HOIIH 3SV8 ONO1D WIMOT HO4 SIIONINDIYS

HILNIM VZZ-V 3718v4

’ (AN3ID W3d)
SONOII MO -
,.—J( .

113 :
*0522 -
*0s41

*os2t

11

tisy

*0s2 _
*ost -
*sd

°$2

.mﬂ LI
1HD 1IN Syg

(ANID I .#
SONCII MG, i
v

T
*0§22

Tt

113 R
1T .
s - .
*0s2

*ost -
*se 4 .
°s2

sSu3LIn
AHOIIN ISYE
- i




. - . - i (AN3ID Y34
£° 1°61 6°92 T og°0% 22 %92 LA § L 2a ] 6°S A 4 it mooﬁﬂu MO
- - v
. 00 000 00°0 boc0 sg°0 00° 0 00°8 ~00°0 (1 M ) 9%°1 *o0et
’ 300 009 ©00°0 od°8 §0° 00 e bo-e 00°8 : *8522
go°* 0 000 00°0 J0°0 . . vdo°t 00°0 00°0 900 . - - *esdt
: - 60 . €3’ 00°0 2t o gl £2° $0° -9 *os2t
: . v2'2 S g0 00° 0 ©02*9 ae 19 16°f T 602 *o0e
: "6 2t et 10 29 0s°e 9t 298¢ tL°s §$° 94
. : the $9° - 69°% oe°t s0°¢ 00°0 §0° _80°0 goc0 - *e62 .
- L1 A s9° a9t 2 9t * 00°0 00°0 00°0 1 A - vost -
: 0g°o0 to°*o 60° 60° - 000 03°0 - 000 00°0 6o °se
42 00°0 to*o 00°0 100 00°0 008 00°0 [ 1B B 1 Ad | i 14 \ -
904 6 ¢ Y 3 9 ] 4 £ 2 - 3 | : Su3L3In

1wO1IN IVYE

. (8 'V-2 318V1 3009 3dAL ANOTI MOT 33S)
(%) SO1LSILVLS 3dAL QNOTI MOT -

LHDI1IH ISYS

9 ONIYdS 8EZ-V 318VL .
-
: R | ;
. 4 - | - <
- N - {ANID HII
m 652 £°902 §2% se0t $°6 2°6 $°9 a°s " : SQNO0II MO
- - . - I
2 .
CLER S £2°* 00 oo §0° s0° o " 60° 2e° M 1]}
2 s0° 60° o000 oo°eo 08 08°a 69° $90° 0w°e *9622
s0°% 6)° 16 $0° $0° 60° AN $0° L 2 0 00 Y
0@ 96°1% 6s°t £e° T4 50°3 66° 99 iy 00°0 *es2y
21°62 €3°¢ 09°s 16°2 022 LLAS FA R 18°5 26 o i 11
"0 2% 69° 0% LL A B "4 . 19°9. 69°% "t 2g°2 0s° . oo°e M 1)
60°6 46°S %9°t 51°1% 49 (AN 60° 60° 60° 00°s S 1 T4
11°2 £L4°1Y P4 £e° 000 oo o 50 s0° L A "0 e oSt
L X L 20°0 000 oo - 00°0 £ 1 M - 00°0 to°0 - 1 A e 74
: 22* [ A% s0° oe°o go°o [ 1 R se’ 00°o (o°¢ (1A | .92 i
NNT11ngIX1S10 ) 2 9 s & £ 4 A ) . SH3ILIN

WO 1IN 3SYH

- : (S1HDI3 NI HIA0D ONOTD)
. (H:2) 1 XIHLYW HIA0D ONO1ID HIMOT IHL JO QIS04SNYHL - : .
1HOI3H 3SVYE ANOTI HIMOT HO4 SIIONIND3IYS - , e
1 NOILVYD01 . ONIHdS VEZ—-V 318VL




{
t
H
{

T {iNID 3D

G° ALY S geng peEt 6°n 2°92 0°2 6°t £t £°¢ 6° mo:muw;od
900 £0°0 co°o ac° 0 80°0 00°0 00°® ap°0- (LY ] {2 *goes
300 039 90°0 -ng° 0 60° 00°0 00°0 00°0 co°e 40° *gs522
70°9 co*o 00°0 neeo 12 00°0 06°0 260 te°o 00°0 *0521
a0°o “p 000 ac*c. 9t°¢ . 00°0 00°0 s1° TAL] *ps2t Co
£6° . 99° ¢t 60° at*o 60°9 t1t 22° 292 £0°2 00°0 °009.
g9l sL°6t 20°¢ 201 96°6 69 291 p2°t 40°t (TN ] 11} -
22 fc-t qt°s TR ] i"*s 0o 0 22 "y TN ] -00°0 *052
20°0 - 09°0- g 6t 2 T1°% £0°0 00°8s ng* £0°0 - 00°8 X ')
00°0 00°80 (LY one »p* 00° 0 00°0 £0°0 00°0 00°® ved
£6° 30°0 000 00°0 aceo 00*0 no° o 00°0 £0°0 ro°o0 009 *g2
204 6 $ ] 9 s -~ 'y 2 B | ] SHILIW
T AMDIIH ISVvE
- (8 'v—2 3718Vl 3002 3dAL QNOII MO 33S) - C -
) (%) SO11S1LVLS IdAL ANOTIT MO o
’ HIWNNS 8YZ—V 319VvL ’ N
¢
& : ]
~ )
m . (IN3ID H 34} <
o grog 6°02 e2t 99 £ ([ }¥} 1°9 ®°s ne mo:mww;og
Z
A ) - -
<9 000 00°0 000" £1° "p* T X po°y gt L1% 1113
gt° K "0 reeo 00°0 000 po°e 00°*s g s0°y - cas22 .
12 00°0 “0* Jc*o0 40° 60° 20" 60° coe v0°e sl
£9°¢ 9 0e° 0T st 22 Ice £5° (1R 05°0 I TTA -
9292 63°¢ 94°% 6+°2 122 “te2 9r°C 9 °2 20t 00°e 1]
i 29°6% €5°01 g6°ny te°d g£2°n 96°¢ 16°¢ 162 19°% 00°¢ o I1]
3 89°¢1 634 2” 84°1 %6° 65 60° et ¢0° RIME *062
‘ 96° 1 190°¢ 2. 6ne . 22° 12° .. a;* (] ] oo*¢ 11
69° 59" go°o 100 »p* 90°0 00°0 00°0 €0°0 00°0 Y] -
£6° oo “ge a0 "o 000 o0°0 00°0 -go°e 00°¢ 52
NOILNATI¥ISTC v 2 9 s " £ 2 1 ) SH3ILIW

LH313» 3SVE

1t NOILVYOOT

|

© {SLHSI3 NI HIAOD GNOTD)
{H ‘D) T XIHLVW HIAO0D CNOTD HIMOT IHL 40-03SOdSNVYYl
1HOIIH ISVE ANO1D HIMOT HOd SIIDNINDIYS
HIWWrS vIZ-Vv 378v1

1HODI3IH ISYVE




NSWC TR 78-143

t . £°6%

0
so°n.
bo°o
92
16
SC° 4t
04
"
e
t{ M aece

204 )

24t
££°
[ 2 B |

91T

29° ¢
£5°6f
9
29°2
A
28
NOILNBINISTO
14913n 3SVa

f NOILYOOT

L84 ¥4

(LM ]
00°s
oee

iy

1243
26y
e
$0°
"
e

2°82

$0°
1 1 B
LT Ad
19°2
£9°e
§2°¢
29°¢
29°y
ox*
£y

¥°6-

43

E1 M
$8°
£g*
18°2
6c°9

£$°9

0t°3
62°
s0°

(ANID M

2°t 4°92 9° S 62 FAd S 6°1 SAN0TI MO i -
- : MY o -

TN to0°e 900 (LA ] 00°e o0 21 *soor :

(1 A4 | L33 0g‘e 00°0 ot . too 6% .*0522 : L

00 €0t s0° 00°8 000  -po°o oo°e LT y

00 o 20°6 . ot {1 Md e’ LA % 000 c0s2t

§0° 99°¢ (L} P24 ¢ 6Ly 16° (] A ] i 1] ) R

oy 929 49°2 2 5¢ SRR 1 {4 00 *0sey .

%3 61 [ 2 I 1 L 200 80°o . *ese ,

y2° 29 (1 0d ] .00 . e -98°8 ‘oSt - .

"0y L] A4 ] (] A ] 00 - 800 o0°sy °sd L

000 000 L1 A ] 289 ) oo 00°s K 74

9 $ ] B 3 4 ] Sy3l3w

1HOI3H 3SVYE"

(8°v-Z 318V1 3000 3dAL GNOID MO1.335) - .
(%) SOLLSILVLS 3dAL ANOTI MOT - _
YILINIM 852-v 318V) : - )

. &
. L i
, <
. - (AN HIL
823 62t §°6 L A ] a2 R B LA | $aN01I Mo
. . . - . SRRl .
so° s-e s0° - o 0s°e e so0eg .
so° 00°0 . g0 . a1 . gee so° ‘es2z .,
1N I 0%* 3% oene. 61° 941 -
94° 6. - y9¢ .oy sty £9°3 *9s521
£9°4 sp°s so°g I ¥2°e a2 11 :
T0°9 g 6£° s 65 ¢ 102 1e° ‘age. :
6° 99- 03° se* 00°e 052
£€° 3k 53 09°9 "0 051
oo 500 98- L3O TITE 7
so° "o 009 sc* 0" T
9 $ L ) £ 2 1- ] SH313n
) - " AWO1IM ISVE
(S1HO13 NI HIAOD ANO1I) _ - . 7

(H D) 1-XIYLYW HIAGD aNO1D H3IMOT 3H1 40 Q3SO4SNYHL
LHOI13H 35VE ANOTID YIMOI HOS S3ION3ND3IYA )
HIINIM vSZ-v 378Vv1 . S




LEd 6°1y1 . 2°1¢
00°Q 00°0
00°0 00°0
00°0 $0°
000 09y
422 %64t
569 $6° 0t
L1 M [.Xd
s0° 60°
00°9 00°0

91 00°0 00°8

904 6 ®
2
T
(-4
™~
0©
T
m 0°t2
2
d . 96°2 68°
L2 & 60°
01°2 £2°
16° 13 el
16°6¢ 62°¢
i 99°2¢ 0s°9
6£°4 90°
994 ££°¢
ot 00°3
: 6t 9°
HOILNBINISTIO .

119134 3SvE
3 -

f NOILYD07

1°0

1 A |
00°0
6o°»
00°0
$0°

0t°¢
802
££°2

2g

g4t

§9°
100
6§°
LI 4
91°9
06 g
96°
6§°
0
L1 A J

: R {Li.32 W34
4y 8*g2 2°t 2°¢ 02 Q2 2°2 $ANO1I MO
v
oo 0 geo0 00°0 009 ] 00°0 95°2 *900¢
00°0 00°0 60° 0 00°0 00°0 0o°o0 a1 *0§22
0c°0 s0°2 00°0 00°¢ 000 00°0 oo0°o *0s4Y
000 $9°6 5 00°0 £2° 2 00°0 *0s2t
s0° 2 66° 9yl - 99y 26°1 03°0 ‘009
2%’ 0l 22 26°1 783 i ps°e *0sY
69°1 a3 20°0 68° _6D° oo .90°® *0s2
151 6s5° 00°0 so° sg°- .00°0 0s°e *ost
99° 00°0 00°0 oo°0 00°0 00°0 po-0 *5e
po°o o090 0o° 0 00°0 . 000 000 vo°o °g2
9 s . £ 2 1 ’ Su3L3N
1HODIIHN 3SVve
{8°v-Z 378v1 3000 34A1 AND1D MO 335) :
- %) SJULSILVLS 34A1 ANOTI MO
ONIHJ4S 89Z-v 318vL
- ) . {INID Y34l
801t 60t 86 s°1t 26 2t 6° $QNCTD MO
M ,
oo*o £2° s0° £2° £2° - HE K 900t
0c-0 s0° p0° 0 (TH ] 00°0 (T ] 80°0 *0g22
L3 9% g2 (333 1) L 19 (TRL *0sst
"ty (X [T 18t 9%° - . 69°% on°e ses2t
V1Y) £6°¢ 19°a 1 AL £6°9 YA 00°¢ *o00e
0l°% 167y ot°f agcy 2%°2 $0° 1 00°0 .*osw
9 0s° 2" 25 g2 s0° 009 *952
Te° 60° 60° 60 T 0o 00°9 ‘oSt
oc-e 000 0o°¢ o0°e 00°9 ces o8- *62
(TR 00°0 00°0 00°¢ 00°0 co*o $s° *52
9 S L] £ 4 | [) ELEFET]

AHOIAN ISVE

(S1HDI3 N1 H3A02 GNO1D)
(H°2) 1 XIYLYW HIAOD ANO1D HIMOT 3H1 40 Q3SO4SNVHL .
’ 1HOI3H 3Sv8 ANOID HIMOT HO4 SANIININDIYS - . ’
ONIHdS Vv9Z—-v 318VL . ‘

A-27




NSWC TR 78-143

§°2 Sy

] Ad]
goco
"
goc‘o
L1
LAY
L2 &4
goce
. 10°"
64°2 vo*o

204 e

982
12°
§6°
$5°@
69°62
46°5¢
1401
0w
- B6°3
6%°2

NOILNBINLS IO
149131 3SvVE

f NOILVD01

d°og

800
00°e
66° .
6993
a9t
C7 4

te-s
(1 B4 ]
1] 24 ]

4°28

s8°
00
§0°
6%°2
49°s$
1211
94°4
90°$
19
2

LA 4 4

08%0
00°0
00°0
TH

[TH)
tee2
TR
82°e

65°

e°et

60°
000

. ..-o

92°2
i45°9
$6°4
$%°%
§4°

"o
se°

£°9

00°¢
00°0-
0e° ¢
00°0
v

12°1
Nge g
922
22°1
00°0

6

s0°
6oy
L A %
06°
§€°2
LVSA
4°
L 2 24
geo
oo°o

(H ') 1 XIHLVYN HIAOI ANOTD HIMOT 3HL 50 J3SOdSNYHL

2:12 6° 9°1
0070 00°0 50°8
00°0 - 90°0 00°0
X 00° 0 00°0
012 91 00°9
91 o £2°
0ve9 g2 2
69°2 00°® s0°
9g* poc o T

. §0° - 90°0 00°0
THE 00°0 00°0
s . £

HIWINNS 822-V 318V1

12 29 29

9s° C00%0 §0°
000 000 s0°
00°0 s0° e
7 34 1 SO ¥ 4
91°2 ' T WJad ]
12t “ger 6%°2
as° -9t £2°
60° 00°0 et
$9° oot 002
0e*o %0°0 . p0°0
S L} £

(SLHO13 NI HIAOD ANOTD)

(8 'v—Z 318V1 3000 3dAL ANO1I MO 33S)
(%) SOILSILYLS 3dAL ANOTD MO

ace

"
00°0
60°
06
69°2.
05 *2
s0°
s0°
00°e
"0°0

2

"

- LHD13H 35VvE GNOTI YIMOT HO4 SIHININDIYS-

YIWWNNS viZ-V 318VL

-2%2

00° ¢
co°o
ehep
€0°
91
18

(2 A
oeco
co*o

0°s

L AN
£2°
d2°
(30
(1 Adr4
L o
€0°
see
i1
(3 R J

he

90°2
de2°
€0
60°0
090

00°0
oo°e
00°0
n0°¢

2°1

i1°
oo

000
L4 A
[ 1 A4
.00°9

00°0
00°0
0oce
3ne

T e,

(ANIO HIY)
$SGNOI2.MOT
1Y

cooes
cpce2’
173
‘0523
*000 -
*0s2
‘ost
7

i 14

TETET

.- AHOI3IH ISV

(ANID H¥3Id)
SANOID MO
v

- eg00¢
0§22
*0s4t
*ps2t .

“uoe
*05e
952 -
*0g1
*$2 .

‘62

SH3ILIW
119013 ISVE




o

e o

e

O R e

Ay e g

et e vy, s s -

. .’N-

(TH)
T
000
TR
9T°1
s£°9

- 62°

R TL
T
00°0

%4 6

NSWC TR 78-143

16°4
41°

aL°2
64°13
10°0¢
a4° 18
91°4
§6°2
£2°

62°*

NOILNBI¥1ISIO
IK3 13N 3SveE

A NOILVYI0

822

(L A ]
s
e0°0
62°*

g
P |
$£°

t3 5

208
00°e

§°92

12
80°0
94°
a9t
02
164
[ 788 1
002
% °
t 2

0g°e
(] A ]
08°0
£2°
16°%
£3°2
91°3
a7°

g0z

a1°
90°
49
09°2
s6°0
§6°§
9s°t
96
90°

%9 I 9 ” ‘2°9 0"
00°0 00y 20°0 s0°0 00°0 - to°®
00°0 00°0 co° 0 00°9 00°0 20°0
00°0 2202 00°0 00°0 vo°o 00°e
i 69°01 £2° 20°9 £2° ate
e Te°ct £2° 62° 00 °f 19
1502 16°% ne 12° 69°2 96
15°2 et 00° 0 £2° 90° TR
££° ane 00°0 90° 000 90°
90° 00°0 00°0 00°8 00°0 TR}
000 00°0 00° 0 00°0 00°0 - 00°2
-9 T e " £ 2 R
(9°'v=Z 3718VL 3000 3dAL ANOTIT MOT 338)
(%) SO11S11V1S 3dA L ANO1D MO

YILNIM 882-V 318VL . .
g0t geot 94 $°6 6°S 1°9.
00°0 - 23° 2t sc° 62 28"
00°0 90° 00°0 90° 00°0 - o0
it ’se f2° 2t 2t poe
2s° 183 69° 1243 26° 12°%
££°0 12°% 2t "0y %52  €6°2
Ty 2s°c 90°¢ - Teeg 16°1 9s°1
19° 9%° £2° 62° 90° s0°
at° 21 90° 00°0 90° t0°o
00° 0 80°0 00° 0 00°0 00°0 . G©0°®
90° 90° 90° 000 00°0 TS
9 s 5 £ 2 3

(SLHO13 NI H3A0D ANO1I)
(H°2) T X141V HIA0D ANOTI HIMOT IHL 40 GISOJSNYHL B
1HOIIH ISV ANOTID HIMOT HOJ SIIDNINDIHA
HIALINIM Vv8Z~V 318Vl

1°¢

16°%
an°

00°90
00°¢
00°0
oo-o
00
(] A ]

009

6°2

§6°2
00°e
0o°s
00°0
00°8
08
eo°o0
oo°o

00°9 -

(AN3D H3d)
SANO1ID MO
)4

*peos
*0622 .
*0sit
*852t
*008
*05h
052
*0s3
*5¢
13

SHILIW
AHOI3IN ISYE

(LN3D W3d)
$AN01I MO
LAY

4

b
111+
*pg22

R
‘0521
009
*osw
*0s2
13
7
52

SHILIN
1HD13H IASYE

G e

A-29




NSWC TR 78-143

.e°t

§1°¢
204

0o°d
000
en°o
99"

92°¢
10°§
43

98°

0"
000

| 2 04 1
96°

94°2
%9°9
s1°9¢
fé6°¢ee
£1°9
2
£2°

s1°¢

 NOILNBI¥ISIO

IH9I3H 3Sve

" A NOWLVIOT

822

90
00°0
10°0
(-3
16°4%
sgc ot
29°
3 o
9¢0°
009

6°%2

90°
13 24
a e
25°1
£L°Y
§0°6
Sh°y
%2

2 5

62°13

£

£2°
95°%
£0°2
15°

TN
TR

°9t

92
000
69°3
2%°9
£1°9
9¢°
£2°
aece
95

2°2

oe*e
20°0.
50°

1 A ]
£2°

T2
£§°2
oot
1

00°0

29

90°
£2°
[ 3 &
6L°
LY 28 ¥
50§
6f°
12 0
90°
90°

e°92

(10 |
90°
9s*2
16°6
fo0°1y
9t°9
99°
“g*
90°

'.

000
00°9
00°0 .
000
£2°
a1°
00°0
oo
00°0
co*e

'S

00°0
00°0
00°0
29°

g2

00
00°0
000
000

ONIYdS 862V 3718Vl

8y

13
eoco
(1 2
99°
[ 2 Y
it
£2°
00°0
e0°0
e

9.0°
12 &
65
L] o
£4°4
£6°2
a e
00°o
00°0
fe°

4°0%

"?2
90°
&N
"
62°$
£y°s
Ty
90°
00°0
iy

(SLHOI3 NI H3IA0D ANO01D)
(H°2) 1 XIHLVIW HIAOD ANOII HIMOT IHL 40 GISOISNVYHY

1HOIIH 3SVE ANOTI YIMOT HOH SIIONINDIYS
ONIYd4S V62—V 3718VL

weyg

00°0
20°0
00°0
13 0

£L°4
ev°2
L3

000
g0°0
oo‘o

e

(8 'v—Z 378Vv1 3002 3dAL ANOID MO 338)
{%) SOILSILVLS 3dAL ANOTID MO

92
£2°
(1 Ad
L1 Ad
$1°§
b4 34 ¥
90°
90°
00°0
90

e°s

00
00°0 .
000
aan

192

- £10°2

00°0
00°2
ceo
00°0

L3 ¢

f2°

02

ag o

£2°%

g2 -
o0
00°0

ap*

/3 &4

5°9

2t°¢
06°
he e

It
90 °
104 N
og°e -
00°9
000

0°Y

99°¢
co°o
0o’
00°0
009
000 -
009
00°0
00°9
"

(LN3D H3d)
SANOID MO
IV

‘000

. *0s22

~0541.
‘0528
*00®
*0sy
*0s2
‘05t
.w“ -
52 .
SYILINW
1HO13H ISV

{(IN3ID H3d)
SANOID MO
TMv

*ge8s
*0522
*0543
*052°%
009
*05%.
*052
*0st
*se
*52

SHILIW

4HOIIH ISVYE

" A-30

.




NSWC TR 78-143

"W
090
000
go°0
49°
92°¢g
00°0
90°
0o°e
[ A 000

204 6

95° %
6§°
1e°2
§2°9
L€
£%°62
e£°9
148°¢
£5°

L2 24

NOILNBINASIO
1H2 13K 3Sve

A NOILYIO

1°92 | aeg
00°0 00°0
21 00°0
coco 90°
" 00°0
£0°43 -90°
30 9t°g
£2° 1ve2
90° 66°
0o°e 9¢°
00°0 00°0
] ]
6°62 $°68
£2° sge
90° £2°
62° £s°
9n°1 SE°T -
LA A ) £h°e
09°¢ 20°2
£C°0 £2°%
£6°2 £2°
sg° 13
ot 0o-e
) 1

R 2k

(IN3D H3d)

. S . . M . oy . SQNO1ID MO .
§°2 rAd ¥ 2't [ 2°6 £ 2*s e
00°0 00°0 . 00°9 00°0 00°0 o geco 96°y . *ooog
00°0 -7 R4 " g6"0 00°0 99° po°o 11 *0s22
g0°0 L LA " 90° . 00°0 000 00°0 | A °0s41
2t 60°9 £2° 00°0 -V A A 5 00°0 *oset ) B
[ B3 16°HT 29° -7 ¥d LA Al ] forg 90 *oo0e .
66°3 2d4°e 2t . 00°0 . fe°t v 00°0 *0se . o
£6°2 S0°3 00'¢C 00°0 co*0 Q0 [ 1. A4 ] *0s2 .
£6°13 62° LI AN ] A& -99° 20°0 00°0 *0st - -
The 90" 00°0 g0*0 [J ] 000 00°0 *sid
00°0 00°0 ro0°0 00°0 00°0 00°0 go°o0 LX -
. ETETEN
9 s . * £ 4 v \ T LHOI3H 3Sve
(8 'Y—Z 318Vl 3000 3dAL ANOID MO 338) .
{%) SOILSILVLS 3dAL anol1d Mo
HIWWNS 80E-v 318vV1L -
- L
(IN3D H3d) <
£°1 . 6°d °2 1°6 - £°6 9°DY 9°2 SAN0IJ MO -
o REUA
b3 & 3 5 N 90° 11 &4 90" 66° £9°2 *o000¢
9p* 9p* [ f A ] 90 - 000 4% 0o°o *0s22 ’ . -
90°* THe £2° T9e -&t°* £6° o0°0 *09ds
1 o 66° 29° [ 4N 0%°3 [ L A 4 00°0 iamwn R .
2e°g L1 Ad} 96y [ 1 A4 ] 06°S T £2°9 000 ‘ote [
£6°2 a4gc2 I1°2 942 £6°Y S0t co°o 05 ’
i1%° o gee 00°0 - 90° . 00°0 L1 Ad 00°0 *0s2
F4 34 - 9p°* 30°0 -90°* 90 F4 S o0°0 *0s3 -
(XA ] 6090 00°0 00°0 00°e [ Ad 800 °se -
oc°o go*o 00°n - [ 1-Rd ] 90°0 00°0 go°o °62 -
9 [ L - £ 2 T 0 SY3ILIW

(SLHOI3 NI HIA0D GNO1D) -
{(H°2) 1 XIuLvw H3IA0D ONOTO HIMOT IHL 40 Q3S0dSNVYHL
1HOI3H 3SVE ANO1D HIMOT HO4 S313N3N03YA
HIWWNS voE-v 318vL

4HOI3H 3ISVE




. ; , o ) . ’ (LN3D ¥a)
s £°64 $°6 6°0% £°s - 2°61 2 £°1 VL 1t "1 | 50013 Mo

i 00°0 80°0 _s0°p 000 (TN _eoeg p0°0 . 0o°e 00°0 oret *oo0o0¢
4 LAY 00°0 00°0 (TR ) 000 00°0 - ~ge rg°o - aye ‘0522
LT} 00°¢ 032°0 90°0 oo°o LI AN] - 00°0 00°0 . “pe 2t R I3
45° 1 “1°1 so° “pe ££°¢ a9 LK 69 5" 090 *0s21
. 69°42 go°e 62°t 69° 26°071 9T g2¢ . hneQ HI : apep 009
62122 69°¢ N0°9 g2°¢ .92°t wge £6° 0t - 1w 000 *05%
€9 o " 90°1. 2t 90° 0 00°0 - - . &p° 00°0 80°0 °0s2
40° 00°0 82 _a2e v0°0 10°0 000 50°0 to°o 30°0  ~  spst
0° oo°o 000 oo*o oo*o n0°0 00°0 o0°e too 07°0 *5d
£6° f0°0 00°¢ (TRd] 00°0 000 I LX) 0900 000 €00 29°0 *§2
- 964 ) R ¥ 9 ] LI £ 2 1 9 SHILIW

”, . . i - LHOI3H ISV
. ) ) (8 'v=Z 378v1 300D 3dAL ANO1D MO 339) .
: . (%) SOILSILVLS IdAL ANOII MO

™ HILNIM ALE-V 318V -
i 14.. ’ )
' © -
» ~ - -
H R - -
s E . . : : . . - (IN3D ¥ 3d)
. o 0°ve 1°32 wez2 s°0% con 5°4 2°s 2°t g1 SAN01d MOT
* w _ . T
[ %2} N
N -
o g1 “p* €y n0°g 00°0 80° en-o 02°0 .  sp° 26° " co0bs
, "2e 00°0 " 00°0 TR "ge0 90" onco .0 20°0 *0522"
02° 00°¢ YR 00°0 00°o R %o * . wge ~ge " 00%0 _*052%
192 1s° 85°1 22°t . sge° 6" £2° 22°1 - wze 09°0 . *3s21
Z1°9% i5°9 . 29°6 - gnco1 9£°s 65w nEey 99°2 £s° 00°0 *goe
. Tec 1Y 11403 £6°8 56°6 f6°¢ 20 ¢ 89°2 92°1 Y 00°¢c *0s
99°2 01 ge 69° 91° s0° "p* ©ape covo £o°0 *0s2
£5° T8° TR "ee 00°9 _noto 00°0 00°0 co°o 900 . 051
v "0 00°¢ a0 00°0 00°0 000 00°0 . 00°0. - ©00°p 80°9 ‘52 .
. £5° "ze tceo 90° 0 00°0 00°0 00°0 TR £0°0 - 92° . gz -
- NOILNSINLISTO '] o 9 s . £ 2 1 e ETET
LU ELEER [:] : 1HO13H 35V

(SLH9OI3 NI H3A0D ano19) L _ .
. (H3) 1 XIHLYW HIAOD GNOTD HIMOT IHL 40 GISOISNVHL ,
. : L1HDI3H 3SVE ANOTD HIMOT ' J4 SIIININD3IY4
W NOILYI01 : HIINIM ViE-V 378V1L -

A-32




e

NSWC TR 78-143

(LN3D H3d)

9°1 1ot s*9 9°6 £°07 9°91 0°0 6° 9 g1 £°¢ $AN0O12 MoA
: : W
000 00°9 00°0 -90°0 00° 00 00°0. 00°0 co°o 19°¢ *000¢
s0°9 00 1M 00°0 ~o° 000 00°0 00°0 - r0°0 99° . *0s22
" e0° - 08°0 00°0 2t 00°0 00°0 0o 00°0 9" *05L1
69°¢ 96 ° 2t 90 £6°S 00°0 00 eheT 26° 90° *0521
69°£2 2£°9 92°1 921 02°6 00° 0 99° "2 ~ne “ge ‘009
66°21 80°1 ££°9 §2°§ 9° 000 9t° TN 2t “9° *05%
" 113 91°3 02°2 00°0 000 00°0 K co°o 00°0 *0s2
“0° 00°0 9%° 283 00°0 00°0 00°0 00°0 00°0 00°0 *oST
000 00°8 a0 L1 00°0 go°0 00°0 1 00°0 0o° ¢ 90°0 *5¢
09°3 00°0 - p0°0 00°0 00°0 00°0 - oo 00°0 0o°o0 po°e no°o ‘g2
204 6 ¢ ¢ 9 s L £ 2 1 0 su3Law
, , 1HOI13H ISVE
) (8 'v-Z 318V1 3000 3dA1 ANOTI MO 335) 4 ’
(%) SO1LSILVLS 3dAL ANOII MO
ONIYdS 82E-v 318VL : .
- T 3
<
- (LN3ID H3d)
[ L3 s°6% 6°12 1ot 2°01 1°9 9°s 2°s oot $3N013 MO
69°¢ 00°¢ LN 00°0 00°90 v0° %0° 00°0 ~0° 59°¢ *000¢
49 %0° 00° 2t %0° 1k 90° 90° s0° sge *0§22 -
113 1N 9" 21 1IN "2e 2t - 90° tee 30°0 *054%
SS°£1 261 %0°2 a2 %9°t $9°1 w2y 49 °t 25°1 009 ‘052t
14°94 19°¢ 81701 01° 1t 12°9 190 £1°% e 00t 00°0 *00%
258722 s2°9 69°§ 62°2 26°2 26°2 90°1 0e° 2t 00°0 *0G%
£6° € 89°1 0o°s %9° 02° 02 00°0 LN 00° - po°0 *052
2s°t co°t 2t 9%° 00°0 *0° 00°0 500 to°o. 930 ° 053
v0° "o L1 00°0 00°0 20°0 60°0 06°0 co°o 00°0 *s¢
09°3 25°1 00°0 00°0 00°0 20°0 00°0 n0°0 to°o 99 °g2
NOILNEINISIA. ¢ ¢ 9 s ] £ z * 9 SH3ILIW

1H913H 3SVE

W NOILYDOT

(S1H9O13 NI H3IA0D AN019) . .
(H'D) XIULVYW HIA0D ANOTD HIMOT 3HL 40 0ISOdSNYHL

1HOI3H 3SV8 ANOI1D HIMO HO4 S31ON3IND3IYS

ONIYdS vZE—-V 37avL

AHOI3H 3SY8




26°
20

NSWC TR 78-143

6°22

00“0
seco
00°0
§5°
99491
26°5t
s
2t

v 000

LI g0°0

4 6

£9°¢
&2
%%°
£2°S
26°0¢
22°1n
6£° 9
S9°h
29°
26°%

NC1LN8INISIO
1h913n 3sve

W NOILYI01

121

80°¢
1 &
15°
§2°9.
ngoy
Ie
4
L1
00°*0

000
po°o
L1 Ad

16°

£5°9
£8°11
6%
p2°g
6g°

89°9

11

0o°p
21
"ge
"6°g
96°1
1zt
2t
000

032

90"

000
r4 54
99
0L
99°6
LA A 4
L ¥ B
02°*

0°93

6o°o
000
1] A ]
0o°o
96°

06° 9

%904

Se°f
ge
oo

LAP

oo*n
00°*0
9T°

16°

6C°9
2e°¢
62°%
1s°

0o0°0
ge-o

- gegy

00°0
e0°

°

§9°2
258°6
2£°9
§6°
00°0
$0°

00°0

n.

00°0
80°0
fo° e
f£2°

to-o
g0
000
00°* 0

62

00°0
ot o

00

19

281

99

0
00°0"

(8 'v—Z 378v1 3002 3dAL ANO1D MO 338)

(%) SOILSILVLS 3dAL ANO1D MO

HIWWNS gge-—-v 319V1

16

‘0
e0°
40°
.7 34
h2°g

- £E£°9

99°
000
50°
00°o

(SLHOI12 NI mw>Oo anoid)
(H"3) TXI4LiVW HIAOD ANO1D HIMOT 3HL 40 G3SO4SNYHL

§°d

et
40°
2t
w:
b2
£6°2
02
age
0o0°o0
30°0

4°s

2%’
90°
02°
19°
10°¢
b Bk ¢
90°
00°0
00°0
00°0

et
0 °
91 *
L7 &4
258°1
11°1
93

.goce

10°0
"o°o0

L1HOI3H 3SVE ANOT0 HIMOT YO4 SIIININDIYA
HINWNS VEE~Y 319VL

i

00°0
co°p
hpre
€g.
a2°
LM
r0°0

000

goco
00°o

e*2

£2°
“ge
T3 2
29"
30°%¥
L7 Ad
$0°
to°o
000
e0°0

4*%

th°t
82°*
L1
on..
70°0
91 °
t4
“0°
00°0
00°0

952
oo°o0
o0
e
J0°0
00°0
30°0
900
00°0
£2°

(LN3D ¥3d)

T

*oo00¢e
*9s22
*0s41
*8s21
*00e
05>
‘052"
°0st
*si
1

$ANOII MO

sw3ataw
L1HO13M ISV

(IN3D U3

v

141y
°0s22
*0sdt
LLTAd
*00¢®
*0sH
*062
12 4
*5d
*s2

SANO1I3 MO

SH3L3In

AHOIIH 3SVE

A-34




NSWC TR 78-143

o0
100
Jo*o
70°0
£t
-3
.90°
£0°
oo

oc* C00*0

904 6

L2
21

' B 3
SE°E
"6* T2
22°61
16°1
12
9p°
[:§ e

" NOILNBINAS IO
IH913n 3SVE

N NOILYIOT

000
09°0
00°9
12
16°22
st
1L
90°
00°0
00°0

152

00°0
[
£0°*
111
¥6°S3
§6°9
s0°1
sT°
90
i2°

T°e

00°0
00°0
£0°
20°0
LA
"2
£6°
q0°
£0°
000

- 9°n

90°
c0°0
30°
69°
6g° st
w22
s1°
£0°
00°0
00°0

11

oero
Jc*o
10°0
2t*0

tee -

6d°
68°
90°
£e°
a0*0

1°s3

(-] e
ge*o
90°

%
56°01
gs° ¢
og°

20°0
£fc*

(H 2) 71 XIYLVYIN HIA0D ANO0TD HIMOT IHL 40 A3ISOJSNVYHL

§°62

000

000

£0°
69°2
0l°te
113
00°0
0o°0
00°0
go°0

00°0
20°0

90°

FA o
9l 1
159
et’
80°0
00°¢
go°o0

0°* 71

00°0
09°0
00°0
009
09°

9 *

£0°.
00°0
(1 ad |
00°0

000
00°0
00°0
og-e
t16°2t
£6°¢
et
00°0
o0
00°0

{9 ‘v—z 3719v.1 3002 3dAl ANOTI MO 33S)

- (%) SOI1S11V1S IdAL ANOT1I MO

H3L1NIM 8vE—-V 318VL

L2

60°
90°
00°0
w2
0%°9
941

60°0
80°0
00°0

1L

60°
00°90
£0°
£0°
11°§
oL°t
60°
2°0
000
co°o

{SLHO13 NI HIA0D ANO1I)

LHO13H 3SV8 ANO1I YIMO1T HO4 SIIONINDIYA
H3ILNIM VPE-V IT8VL ’

4°9

$t°
$0°
00°0
£€°
95°¢
09°
1 00°0
00°0
00°0
00°0

9

a2

t4
90°
h2*
st°
2’
00°0
o0°¢
000
oo°s

6°t

"%y

60°0.

00°¢
0p*e
00°0
00°0
00°0
00°0
g0°0
00°0

e e et gmitredg 2,9

{1N3ID YAL
SANOTID MO .
1My )

*000¢
0522
*0541
052
*009
*05%
%082
‘05t
*54
g2 -

. SY3L13IW
LHDIIH ISVE

(LN3D u3d)
QN0 MO?
v

*000F
‘*p522
* 0543
*0s2t
*009
-rosY-
*0s2

- T %06t .
*5e
*62
Su3ILIN

1HOI3H 2SVE

A-35




‘o
00°0
- 000
0g°¢C
90°
sr°
20°0
oo
00°0
£0° yo* o

Y04 6

NSWC TR 78-143

qg°*
12e .
12
199
6° 51
16t
12
20
£0°

NOILINBIvISIO
AMII3IF 3°vyE

N NOILVYIOT

00°op
60°¢
03°¢
£0°

A4 a¢
Q92
to°0
00°*¢0
00°0
00°0

2'%2

Y% &4

£0°
Qg
v
66541
Ghen
62
st
0g- ¢
£0°.

000
ro°o
0o°0
0v°o
"2

49°2
5¢°

60

gg°0
0o°0

9°0F

60°
90°
90°
1%°3
s8°¢€l
90°¢
oo°o
£0°

00°0-

00°0

0c*o
ac*o0
00°0
jceo
£fe°
a1
9c*
60°*
£C*
gc*o

9°27%

2
50°0
£

98"
9%p
652
12°

v
00" D
I 0

(H 2] 1 X1HLYW HIAOD GNOTID HIMOT IHL 40 Q3S04SNVHL
JHOI3IH 35vE ANOTI HIMOT HO4 SIIONINDIYS

00-0
go‘o
AN

99°»
21° %1
811
g0°go
000
00°0
000

he2

00°0
(2]
00°*0
000
'Y o
6S°
0d°0 .
oc°o
00°0
00°0

- £

nege

00°0
no°0
00°0.
co*o
1M1
91°2
00°0
00°0
€0°

00°0

(8 'v—Z 3718v.1 300D 3dAL QNOTD MOT 335)

{%) SJILSILVLS 3dAL ANOTI MO

ONIHdJS 85€ -V 318VL

$°9

0090
oe°o -
£0°
62°
10°S
£0°%
2te
0o*0 -
90°
00°0

2°s

00° 0
.00°0
90° 0
30°
T0° 4
"o
qt*
co°0
f0°0
00°0

29

£0°
00°0
000
“.‘
Le*9
29}
ST°*
00°0
00°0
09°*0

(SLHO13 NI H3IA0D ANO1D)

ONIYdS VEE-V 318VL

0 a1

12
£0°

"00°0.

13 A
0L°31
q9°t
£0°
60°0
00°0
00°0

0°6

800
00°o
oo
06°d
21
000
00°0
00°0
co~0

s°e

e

€0°
£0°
LA 0
60°9
4 M
£0°
£0°

0°0
00°0

9t

99°2
12°
90"
£0°
1] 2
"2
90°
£0°
00°0
go°o

32

21°2

00°0
00°0
_09°¢

03°0 -
00°0

0o°op
20°0
00°0
00°0

(IN3D Y3
SONQTD MOTY.
v

000t
*0s22
*psit
*0ses
009
*0sy -
.*0s2
*0s13
°se
-1

sH313In
LHDI31 35V8 -

(LN3D Y¥3d)
SANOTID MON
v

cgooe
*03522
°r54%
*0s23
“00e
oS
°0s82
°0s%
°se
*s52

SH3ILaInw
AHOIIH 3SVE




0e |

90°0
. 00°0
ge°o
00°0
b4 4
gt
00°0
00°0
00
£0° 00°o0

204 6

NSWC TR 73-143

£6°
£0°
3K
86°1
S5°€9Q
6421
‘ £5°

i 60

: 00°0
£0°

NOILNBI¥1ISIO
1H913r 3SVY

N.NOILVIO0T

6° 8%

po°o
00°*0
60°0
60°

£0° T
66°9
£9°

00°0
t0*0
6o°0

1°22 .

00°0
po*e
2t
59°
ttreet
eg*2
2€"
99
00°0

,nu..

0.

00°0
00°0
000
060
2ve
29°
51°
90°
0o°o
00°0

§*° it

00°0
00°0

00°0
%

9141
'Y 34
60°

J0°0
co°0
30°0

9-°

00°0
90°0
0ce o
£0°
12+
2t
9t°
000
0070
900

£°¢7

00*0
30°0
goe

60
Tes 0T
21°2
60°

£0°

0°0
3040

§at 2°c 61 641 01 6
sceo 0e-e 0e°o 009 000 £
g0°0 000 000 £0° co*e . 00°s
ST - 000 00°0 000 02°9 - go-

IR £0° 08°0 00°c £0° 00°9

T §9°1Y “ic2 ££°s ££°ST %6°6 £0°
59° e 6S° Sh°e e° 00°0
£0° . 00°0 £0° e 00°0 00°0
£0° " 00°0 00°0 200 TR 0n°0
00°0 00° 0 00°0 00°0 00°0 00°9
ou°o 00°0 00°0 00°0 to°0 000
s “ £ z T, 0

(8 'v-Z 378V1 3009 3dA1 ANOTD MO 33S)
(%) SOILSILVLS 3dAL ANOTI MO
HINWNS 89E-V 318VL

22 6% T°6 sent 06 g%
90° £o° 00°0 2t 60° £s5°
00°0 £0° 00°0 °0°y v0°e 000
00°0 0o° o 00°0 00°0 £o° 00°0
o1 60° 60° %2° o 20°0
91°9 £0° & §2°9 e9es £2°90 00°9
0%° "6 09* 2% 92°1 009
£o° 00° 0 00°0 00°8 90°D 00°9
00°0 £0°0 00°0 00°0 00°0 000
00°0 06°0° 00°0 00°0 - 00°0 00°9
000 000 00°0 Go-v ro°o 00°»
§ - L3 1Y Z 1 [}

{SLHOI3 NI 43A02 aN01I)

(H D) T XIYLVYN HIA0D ANOTI HIMOT IHL JO O3ISOdSNVHL
1HOI3H 3SVE ANOTI YIMOT HOJ $3IONINDIHS
: HINWNS vIeE—V 318Vl .

(LN3D H3d)
$SaGNOII MO
R4

*o00¢
*0s22
*0sdy
i TA
°00®

- tosh

*0s52
*0st
°Se
s

SH3ILIN
1HOI3H 3ISVYE

(LN3D Y3d)
SANOTID MmO
v

*go0¢f
*9s22
*0s4t
*9s52%
1]

*05%

° 952

i 114

°sd -
*62

SHILIW
ALHOI3H 3SVE

S
i
<

f




NSWC TR 78-143

[ A4 9°f

00°0

00°0

00°0

00°0

"0°1

- £5°2
%0

00°0

TS

Te°s "o

204 6

19°2
9g°
%’
99°
204y
£2°6S
91°0%
9%6°4
96°
18°S

NOILNBIV¥ISIO
AH91I3IN 3SVE

4 NOILY201

6°9

o0
oo°0
co°e
co°*e
es°

961
1L

oo°e
. Ad ]
0

5° 0%

99°
he*
50°
L7
6%°¢
6£° 41
69°9
60°¢
'
10°¢

£°1t

000
0o0°0
60°0
00°9
90°

60°t
69y
dd°2
eQ

800

9°2t

00°0
"
"
21°
022
06°9
26°
T
080
00°9

g2t

oo°o
00°0
00°0
300
Qe

104
i£°€
694
ehe

[ 1 Rl

gty

et

0o0°o
00°0
60°90
26°1
99°4
%0°?
09°

0o°9®
00°0

9

(H "2} 1 XIHLVIN HIA0D ANOTO YIMOT 3HL 40 QISOISNVYHL

952 £°11 et R S § ¢

- B0°0 00°0 0o 0 00°0
00°0 00°0 0.0 00°0
2t 00°0 . on°o 00°0

. 09 00°0 00°0 00°0
29°0 502 9g° ;w2
T6° a1 959 £1°¢ 059
21t 2t 90° "2e
02° 00°0 . 00°0 e
00°0 00° 0 00°0 00°Q
00°0 00°0. " 00°0. 008
s 9 £ 2

{8 'v—Z 378V1 3002 3dA 1 ANO1D MO uwwv.
(%) SOILSILVLS 3dAL QNOII MO
-HILNIM 88—V 378VL

£°0% 9°9 121 g9

Yo° 60°0 2%’ 90°

00°0 00°0 0o0°o - -00°0
00°0 00° 0 00°0 00°0
00°0 60°0 0z* “g°

Lt 9g°t $9°2 h4 2
8s5°4 196 12°% s2°¢
89° . 92° LI 9% *

9 92° 02° "0°

00°0 %0° L2 M - 000
00°0 g00° 0 0o°e oo
S 4 £ 2

(SLHOI3 NI HIA0D TCND1D)

1HOI3H ISVE ANOTD YIMOT HOS SIIDON3NDIYA

HIINIM VLE-V IT8YL

. Q%

oo
to*0
000
€0*"
Qe

TR

00°9
00"

to*o

e
v0°
L1 A4
%0°
92°1
99°1
L2 Ad
0o
L] &4
(N

6"

19°2
9 *
00°e
%0°

.49

“0°3
eL”
"2
009
00°0

4y

"3
0o°e
po°0
00°0
000
co°e
00°0

(LN3ID H3d)
SANO01I2 MO
1w

*po0s
*0522
*0s2t
*pg21
]
1)
T.e062 .
‘951
°sld |
*52

SHILIN
LHOI3H 3ISVE

(IN3D ¥3d) -

SANOII MO
My

‘o008
*0622
*0541
*0s2t
1)
T
*9§2
*0st
.mh
*52
SH3IL3IN
LHO13IH 3SVE

A-38




o

e

NSWC TR 78-143

T1°9 e°s 46 6°0t 2°0% 6°0x L 2 J 9°1 9°e

00°0 00°9 50°0 00°0 0o°0 00°0 - o9°0 00°g
TR TR 00°0  o00°0 60°0 00°C  go°0 20 g
08" 0 00°0 00°0 00°0 12 £0° . 00°0 002
80°0 vo°0 - 000 £0° in°t £0° 00°0. ©  £0°
ate - 29 e £0° %9°21 - 1°2 e s2°% .
%9t 96°¢ s2°¢ Znes 20°61 £4°9 22°% - t9°9.
00°0 e ancy 28°¢ 65° 20° £o° £0°
00°0 TH 99°2 33 T2e - 00 00°0 . 000
'TH 00° 9 1 "ze 00°0 00°0 00°0 00°0
20°9 TR voe 00°0 00*e . ogo0°o 00°0 00°0 00°0
504 6 9 2 9 s . £ 2

(8 'v-Z 3718v1 3009 3dAl ANO12 MO 335)
{%) SOILSILVLS 3dAL ANOTI MO o
) Oz_mnm 88¢-v 318vL )

- . 1

3°1h 8°I1F 6°0°% §*9 £°S §°4 . £l
4%y i0° - 00°® .00 i0° : 40° () L0 12°
2% bl 2 o £0° . 7 a0°0 £0° £0° d0°
92 (1) 8 £8° £0° 00°0 0° 00°9 £0°
19°% 1€ te° 2 R ) 4 L) o LA 4 (19
62°02 69°¢ 64°2 adL*e 60°3 90°1 %2°2 6%°1
4%°0S 09°97% §9°9 49°9 18°§ b L A 59°% - 0% Yy
§1°6 §1°9 Iy N £2° aa° ot e2* ez
9L°9 29°S ez ’ 13 S t2° 92° Y1 A 4
29° 92° - 00°D 40° 009 £0° R ¥ A 00°0
80°9 e8°9 eo°s . 000 00°0 00°¢0 0s°0 - - o000

NOILANEINISIO e R § 9 : 1 AJ £ -2

IHO 13K 3SVE

(S1HDI3 NI HIA0D GRO1I)
(H D) 1 XIHLVN HIAOD ANOTI HIMOT FHL 40 a3S0dSNYHL
) LHOI3H 38VE ANO1I H3IMOT HO4 SIIININDINS
d NOILVIDT ONIHdS vBE—-Vv 318V1L ’

(AN3D "¥3d) ¢

16 £°9. SGNO1I MO - A
My
go°e i D] g 111 .
00°0 2%° *0622
.00°¢0 £0° *0sLt
£0° LA *0s2t
- 8§°2 ot° *o0e
182 M ), , *05% .
490° 92° . - *0s2
00°0 6%° oSt
g0 0p°e °sl-
to°o . 80°0 . T4
T -0 : SH3ILINW .

i AHO13H ISVve

-3
R
: un3du3s €
4% 1°c S$aNO0Id MO
: 1Y
(134 49°¢ ‘oot
00°0 000 *ps22 e
00°s . 00°9 *0sdY - a
d0° © 08°0 *oszy
66°1 00°0 . *o0®.
822 00°0 R [ 1]
£0° ° - o00°0 *962
£0° - . 00°0 *0sT )
000 03°0 sl : -
00°0 ~  00°0 ok T
T [ SHILIN

1HOIIH 3ASvEe




NSWC TR 78-143

000
36°0
60°p
oo
h0°
¢
h0°
w-o
g0°o0
22 00"

904 6

6%°1
9g°
2ce
161
12°51

TLony

26°€%

. 19°2t
“£0°1
odere

NOIL1NBINLISIO
IHS 13K 3ISVYE

4 NOILVIO1

a°e1

co°e
g°
goo
00°0
»2°
69° -
9"
£ S
00°o
L1 R

2°19

»pe

e0°
00°¢
(4 A
£l
40° g2
S0°83
45° 01
56 °
2°%

s0°0
000
to°0
00°0
“°

65°t
$l°s
90y
93°*

0e*e

2°13

eo°e
go°s
80°
'3
61°2
96°9
61°t
0%°
40°
800

763

00°0
000
00°0
000
21

29°¢
9f°* 4
02 ¢
[ 1°Ad

00°0

(L oon .
co°o 00°0 00°0
00°C once 000
T . 00°0 . 0°0
19°t 90° - %
2128 " "o*
16°01 99°¢ 9t
63"t 21 15
0% 0° vo0°
" 08°0 00°c
00°0 0o° 0 00°p
[ L] £

00°0
000
900
h*
56 °
§1°2
2%
roce
0g-~0

00°e

(8 'V—Z 3718V1 3G0J 3dAL GNO1D MO 335)

$0°
»0°
50°
90°
L3 S ¢
S9°%
4%t -
- 49°
00°0
po*o

(H .: 4 XIHLVYW H3IA0D0 GNOTO HIMOT IHL 40 GISOdSNYYH L

{%) SO'1SI1LVLS 3dAL ANOID MOT

HIWWNS 86€—V 318Vi

L) £of 6°¢

vo* “0° "0-.
e 200 00°0
00°0 00°0 . wp°

90° 00° 0 21

$6° 0y 66°

19°2 S6°T . B1°2
9  ege 91

"2 5 9g*

00°0 . 8d°0 %o

00°0 00°0 (TR
s " £

{SLHO13 NI H3IA0D QDO._U'

02°
%0°
90°
2t
61°1

66 °T.

FA 3
L1 Ad

00°9

1HOI3H 3SVE ANOTO UIMOT HOA mw.OZwDOwau

. HIWWNS VY6E—Y 318VL

eoco
00°0
00°0
¥0°
L1

‘20t

“pe
oo

to°o

d*2

h2e
’G.
90°
0%°
09
£0°%
02°
TE
00°0
006

LA

65°1
€
o0°v

oc°e
LA N
9
{ L
40°
000

0t

' 66°

00°0
00°0

000
00°8-

00°0
00°0
000
089
00°o

. (ANID H34g)
SANOII MO
v

*009g
*0622
‘osdt
*052%
‘009 .
TG
*052
*0s1

*sl

‘52

SHILINW
LHO13IW 3SVSE

(AN3D ¥3ay

SANO12 Mo

My

*o0ce
*0§22
*0s4%
*os2t
*o0¢
*0sY
*0s2
*0ss
°se
*62

S ETEL,
1H913H 3Sve

A-40




AT

NSWC TR 78-143

LAd 93

00°0
op°*o
00°0
0o°0
60°1

9Cd . )

12
A
96°2
90°12
4£°09
eyl
L1 RS
9%°
g0°9
00°0 -

NOILNBIV¥LSIO
1HI13H 3SVE

1 NOILVIOT

00°¢
.91°
97

%6

12°%
L3
00°e
9% °
o*e
oo°o

000
9t°

9% -
45

§2°1
%°

00°0
00°0
20°0
oo°¢e

TR
to°0
TN
I

'TR)

92°f
go°o
00°0
00°0

£°0%

00°0
93°

AN

96°2
i4°5
%6

00°0
00°0
009
00°0

00°0
o0eo
oeo
00°0
L 7 3

[ 3 A0
000
60°0
06°0
00°0

9°t3

00°* 3
9t*

29°

812
9£°6"
§2°%
00°0
oe*o
op°0
goco

9

(H"2) 1 XIH1VW H3IA0D ANO1I YN0 3HL 40 meOme(&H
LHDI3H 3SVE ANOTI HIMOT HO4 SIIININDIYS i

£°6T © 2°21 1°c 9°0e1
00°0 00°¢ 00°0 - 00°0

9t* . 80°0 Je°o 600

2Lt "%* 60°0 00

°0°9 324 0o‘o0 - A

999 999 0s°2 - 09°sT
% qr* 29° - 95 °y

0c6°0 00°0 00°0 00°0

s0°0 90°0 . 000 000

00°0 000 090 00°0

00°0 00°0 00°0 00°0

S LI £ 2

(8 'v—-Z 318V1 3003 3dA 1 ANO1I MO 335)
(%) SOILSILVLS 3dAL ANOTD MO
H3INIM 80¥—Vv 31871 -

19 §°6 . g0t 6°02

- {
800 00° 0 00°8 00°9
00°0 00° 0 00°9 000
00°0 ane 1 e
ngez a6° . §9°2 66°%
29°% t6* s $6°9 2% 51
0d° T " £0°2
TR 00°0 20°0 000
000 00° 0 oe¢ 91+
00°0 000 000 000
00°0 ro*o0 TRL ro°o
s " £ 2

{SLHOIF NFrH3IA02 ANO19)

HILNIM VOb—V 318VL

€92 61
ed°0- vl
raco 9t
L) 00°0
119 - 99°0
%3°61 9%
29° geo
00°90 09°¢
0o°o oo

00

oo
T L
£°32 £°1 -
06°0. 02
009 000
29° 00°e
2§°% 03°9
CE°H3 ag*
€2°1 00°0
ce°o0 08°0
eo°e ©00°0
te°o g6o°o
teco - 090
1 0

(LN3D w3d)
SANOTI MO
ERi

1113
*0622
*05L7
*052t
TITE
*05%
*0s2
. *063
*5e
*62

SYUILIN
LHDI3IH 3ISVE

(LN3D ¥
sSANCII MOT
v

‘00t
*0s522
°0sit
*9521 -
*Op
*0c”,
*rg?
1)

*sd

b 14

SH3ILIN
1HOI3H 3SVE




"NSWC TR 78-143

0.

£9° -

-1

~.

0g°0
100
go0°0
00°0
6g*’
62°
90°0
eo°o
000
'00°0

F] 6

I£°0T
6f"°
£6°3
S%°YY
£9°46
9c£° 9t
a3’
T8
60°0
i9°

NOILNBIN¥LISIO
1H9 13K 3Svye

1 NOILYDOT

TS

128 ]
oeo
[ 34
9s°
504
-1
00°8
00°o0
00°¢
00°*¢

go°¢
61°

| A Ad
L A
£6°1
62°
62°
[ A}
.3

800
60°0
gece
62°

64§
62°®
61°

R ) 34

00°0
6o°0

$°4

go°o
6%°
68°.
96 *
9s°¢
2%°2
61°
00°0
00°0
gt*

9°¢ £o2% 1 1°%- 1+ 61
vd*s  p1* 1AL ] ooe po°e
00°0 61° 00° 0 00°0 00°0
orco 90°t TS 000 00 e
00°0 6%°¢ “gey 00°0 6 °
gae 20°% age 1 21°2 £9e2t
2ve2 -48° ote "y ez -
0s° 0°0 . 00°0 0o°0 00°0
6£° 000 00°0 00°0 oo
00°8 90°0 00° 0 00°0 200
00°0 . 00°0 T co‘e n0°¢
9 s S £ 2

(8 ‘'v-Z 318V1 3003 34AL GNOTII MO uuw_

(%) SDILSILVLS 3dAL ANO1D MC
ONIHAS 8Lb—V 318V .

£o01 £°9 . aeg 1e9 nez2
00°0 00°0 00°0 ot 000
00°0 00°0 00°0  oco°o. noee
1 00°0 0% " 00°8 6f°
19° e 6c° "g°y 96°¢
92°9 01°2 £2°1 T1eg wi at
192 The? 9%+ 3 s2°% 01 °g
00°0 61° ro° 0 00°p D1
0te ore 00°0 00°0 "9+0
03°9 00°8 00°0 “00°e 009
61° 00°0 00°0 00°0 90°0
9 s » £ 2

| g}

00°e
ro°o
62°

46*$

£0°52

19°
v0°0
£o*o
00°0
TN

£°92

01

to°o
9s5°
99°¢

$9°61

fe°1
teto
teeo
00°0
61"

1°*93

12°0¢
61°
s
] B

BN &

00°¢
09°0
60°0
3¢
ua.a

103

2re0t
80°0
00°0
no*o
000
00°0
0oe
n0°0
00°0
00°0

(SLHOI3 NI HIA0D GNO1I)

" {H D) T XIULVIN H3A0D GNOTO HIMOT 3HL 40 Q3SOJSNVHL

LHOI3H 3SV8 GNO1D HIMO HOA mw.OZuDOwtu
ONIHdS Viy—Vv 3718VvL

T ’

(ANID U3
SAN2ID3 Mo
v

‘o8t
*0922
‘052t
‘052t
*oo0e
* 3%
082
°0sY
*sl
*s2

“SY3I AW
AHOI3IH ISVE

(IN3D H3a
SaNo13 mon
i )

11}
‘0822
*0sdy
*052%
coo0e
°0s%
‘062
*ost
.S
*62

SHILIW
AHOI13IH 3SY 8




NSWC TR 78-143

g2 ' 34 |

880
go°o
“80°0
90°
2e°g
£2°§
0’0
0090
00°0
8ic2y s0°¢

ac4 ]

18°9
90°
£T°
L] B ¢
09°GY
14°2¢
1 Ad
£1°
oe°eo
8421

NOILNBINiIS1O
IHS 13K 3Sve

1 NOILVYDIOT

13

0°3
09°0
80°0
£0°
6f
§9°
90°

92°
00°¢
eo°¢e
£0°
62°*
861
£1°
90°

LY &

°

80°0
£0°
8s°
16°¢
6t1°
oe°o
§0°0
00°0

§§°
£0°
£0°*
00°0
1
§9°2
9t
00°o
60°0
£e°

9°f 1°1 0°t 6°2t Less
00°0 00°0 £oe 00°0 00°0
00°0 £0° £0° 00°0 200
LY £3° to°o 00°0 . 000
00°0 gh° ate 90° 90°
9t° in° 95° 99°2 $6°12
19°2 61° £2° 20°§ 95°11
zee 00°0  00°0 ot* ot°
£1° 00°0 00°0 00°0 000
000 000 00°0 00°0 00°0
60°0 00°0 000 0o°0 onee
‘9 s . ot 2

(8°V-Z 378V 3009 3dAL CNOTO MO 339)
(%) SOILSILVLS 3dAL ANOTI MO
YIWWNS 8Zv-V 318VL

02 6°s 6°H e ar62
6g° 91° 90° [ 2 & 62°
90° 0 0o°‘e 30° 0 00°0 00°0
£0° £0° go°¢ 0o°o coco
[} 2 90° 000 ov* 61°
18° g4t 69°1 29°¢ 10°41t
114 03°¢ 6%° 2 19°2 Ll A §
90° 61° £0° 90° £
00°*0 00°0 Jjo*e 00°o £0°
90°0 00°0 100 00°0 co°o
§h 4o §9° 2€°t £I-°¢
9 - - 8§ & £ 2

{SLHO13 NI HIA0D ANO1D)
(H D) 1 XIHLVIW HIA0D ANOTI-HWIMOT IHL 40 GISOJSNVHL )
1HOI3H 3SVE ANOTI HIMOT HO4 SIIONINDIYS
HIWWNS VZy—v 318vL

(A 4

eeeo
eo°e
co°0. -
€1
i41°01
#9°2
060,
00°0
ceco
oo

10t

She

L

£0° -
26°

T 10°22

994

[\ O

£0°
to°o
ez*°¢

.9°9

949
00’
09°0
00°0
po°9
f0°

00°0
c0°0
000
oo°e

i3

56°%

00°0
000
060
00°0
00°e
09°0
o0°o
go*e
68°2

“tAN3D H3Id) |
SONOId MO -
v

*o00f
*0s22 :

*0541

*0g21

‘009 - .. .
*05% ) . ,
052 - .
*0st

‘6L A

.mN N -

SH3ILIN
AHOI3H 3sve

“(IN3D Y3
$GNOTI MO o
1w -

*p00g-

*9s22 -
954t -
*0s2t .

*oo®
oSy .
*962 - -
*ost ) .
*se

14

SHILINW
AHOIIHN ISV




L A | £°1

100
20°0
100
gt-o
%"
0s°*
§2°
e
00°e
00°0 00°o

2¢3 6

NSWC TR 78-143

££°2
LT
9s°
%3
§2°§S
L L A4 1Y
64°%
9%
e0°
000

NOILNBINISIO
IH91I3H 3SVE

A NOILVIO0T.

26°0t
s2°¢
t2°
e
00°o
eo°e

$°61

Ceee

£r°
90°
t12°
gl
619
¥2°2
§2°
90"
00 ¢

31t

900
vo°o
080
L1 ]
12°3

- $4°9

£t
se°
L3
§0°0

6

L 12
40
£
g2°
06°S
secs
62°
L] A ]
00°0

L5 §

00°0
000
008 -
-0c0
90°
£9°
er*
L1 AN
80°0
00°0

£°13

900
¢o°0
62°

62°t
££°0
62°t
40°

| 1 A )
eo°o
00°o

(1 AN
10 |
ol
4 &4
40°2
LT
§2¢
L1 A4
00°¢
00° 0

»

00°0
TR
090
00°9
12°2
62°2
00°0
"o

080
00°0

£

s° 02

s0°0
£y

s2°4t
6l°8t

- q2°
40°

00°e
060

2

(8 'v—-Z 318v1 3000 3dAL ANOTID MO 33S)

91

it°
40°
oo
62°
££°9
499
26°
0g-0
o0oco
00"

{H "0) 1 XIHLVW

(%) SOILSILYLS 3dAL ANO1D MO

H3ILINIM 8Ep—Vv 3718V

v

°0°
1 3 A4
£9°s§
49°¢
§2°
4o°
00°0
L1 Ad

2*e

g
o°o
80°0
£1°
§2°%
12°¢
0s°
90°
00°'s
oo°o

£°£

"
00°0
40-
12
264

" 95°y

94°
Ik
00°8
0o

{SLHOI3 NI H3IA0D ANOT1D)
H3IA0J ANOTI YIMO IHL 40 A3ISAJSNYYL

e st

££°
50
"
98¢
£9°11
12°¢
£1°
00°e
00 e
00°0

4HOI3H 3SVE UNO1D YHIMOT HOA S3ION3IND3IYA
HILNIM veEy—V 378VL

ape
(12 ]
£3°
d~. -
2he Yy
€2°y
“p°
~pge
1"
re-o

aeg

£€°2
§2°
e
[ &4
28
s0°*
LA
4g°
e0°¢t
L LR |

1t
00
00°s
co°¢
eo-e
e
(] A
e0°e
0
LI A |

o m——

(AN3D HID i
SAN012 MO
v

113

*ps22

‘sl

°0521

‘00e

‘.“.

‘952

‘o5t

I““ = .-

It -
T sW3lIN
LHOI3IH 35SV

(ANID HID
SQNO1ID MO
1w

‘e00s
*0522
MITA

%0223
‘eoe
11}
062
oSt
*s2
14

T SHILIN

AHO13IN ISV




NSWC TR 78-143

6°3 L

000
go°o
00°0
00°0
4g°
L3 5
00°9
00°0
000
16°1 L1 A4

904 6

8e°s
e
g%°

L2 Al
61°6%
L1 Ad 14
64°d
98°2
60°0
16°t

NOILNBINISIC
IH9 1K 3Sve

A NOILVJ07

9°#2

00°90
%0°
40"
92°
%921
6%° 4.
13
co°s
oe°so
eo°¢

9°62

[ R 4 4

g0°0
(1 B ]
oecp
00°0
15°

158
25°Y
12°t
00°0
00°0

9°6

§1°
']
00°0
6S°
§§°S
06°2
a8
81
600
co°o

| Ay 1°02 . §*n 2° peqs
o0o°e 00°0 90°0 - 00°0 ey
oo‘o hp* 00°o 000 b4
0c°o 2e° - %0° po°o s0°o
%0° 09°¢ 92°* - 00°0 40°

L5 114t . 9s°¢ LA - 99°¢
90°2 202 29° 22° n%°9
942 £0° a0 “p° LA
1e° L1 M 00°0 00°9 r0°0°
-00°0 800 [ 104 90°0 0e°0
00°0 00°0 200 09°e 0o°®
9 £ LI € 2 )

.m..<|N 378v1 3002 34AL ANOTI MO 33S)
{%). SILLSILVLS 3dAL ONOTII MO
- ONIHdS avv—-v 318vL

(21 T 6%s 2°6

2°3 82t
1s5° T st 62° £€°
ot 00°0 oo - hDe 00°0
00°0 90°0 - S0° 00°0 3
he 22° 1H%° s1° &
0e°s 25°h 68 g 62°S 95°9
9s° & 942 951 i9°2 94°2
13 6S° Qz° T 16° 92°
s l0° 20°0 Lo a0 - .
(I Ad ] oo°n ol A -0 "0°0
go°o 00°0 go*o 00°0. 060
9 H 4 . £ 4

- (SL1HDI13 NI H3A0D ANO1D)
(H°2) 1 XI1HLVYW-HIAOD ONO1D YIMOT IHL 40 Q3ASO4SNYHL
’ LHDIIH 3SVE ANOTI HIMOT HOL SIIININDIYA
ONIYdS vrv—v 3718V1

£°01.

eo°0
feco
00°0
c0°0
10°9
22
29°

(4 A ]
00°0
00°o

94

62°
-oo°e
sy
f§°
$6°§
fo°y
LA
10°
(0°0

Corece

00 °s
££°
L2 2
§1°
4°
94

TR

92

2L°2

J0°8
000
00°0

ce°e
co°o
g0°0
age

(AIN3ID W 3Id)
SN0 MO
RA7

*g00¢

*0522
*052% .

*062%

‘o0

sy . -
‘052

05t .
X7 .
I“N N 5

SHILIN
1HOIIH 35VE

(IN3D IS
$aNO01d MO’
1Y

*000¢
*0§22
*0541
‘o521t
‘009
*0s%
*9s2
051
‘5L _
*g2 -

S¥ 313w
1HOI3IK ISVE




s°t 2*1

(10 ]
(1 A4 ]
00°0
to*o
99
8y
0o
900
90°¢
€6°% go°o

204 6

NSWC TR 78-143

269
£s°
£9°
e0°2
£6° %6
1£°62
§%°¢
91°1
- §2°
o §§°%t

NOIANBIYISIO
1HI13H 3SVE

A NOILVIOT

2°02

g£eel

[ 4 A

[ 2
"ye
L4 A
£5°S
L2 84 |
802
£9°
12
§6°1

9°S§

10°0
00°9
(104}
000
L2 &

£i°¢
2t
68

40°

0°e

‘g

12
L .0
e2°
s2°
L] ¥
06°%
[ B
L3 &
00°0
eo°0

2°9

oe-o0
L2 Ad
000
poco
§2°
t12°¢
L A
0z
LA N
000

96

L 1 2
L1 M
0o

£6° 6
01°¢
2%
13 &
oo
000

9

(H D) 1 XIHLYN HIAOD ANOTI HIMOT IHL 40 Q3SO4dSNVYYHL

hony 02 9°2
000 00 80°¢
00°0 00°0 [ 1. A4 |
t2 00° 0 000
£t [ 2 &4 80°0 -
£e° 0t LIS 91y
TR 64 Soeg
40° L1 A4 ] 50°*
00°0 [ AR 00°9
[ 104} (] AN ] 00°0

. 90°¢0 00°8 _  00°0
$ . €

(%) SJILSILVLS IdAL ANO1D MoT
HIWWNS 85v—Vv 318Vv1

4°9 1°9 9%
L3 A L3 | A 2
L] A cee oo
go°s to*o %0°*
12° | A b4
it s6°¢ 6g°'$
10°2 62*2 (L ¥
mNo ’ﬂc . dﬁo
13 & a0° T
00°0 0o°e bl M
800 800 poco

$ L €

{SLHDI3 NI HIA0D ANO1D)

od°®
000
to°o
Bee0
FLAF 3

AR ]

LA

104
0°¢
no -9

(8°v—2 378Vl 3009 3dA1 GNO1I MO1 33S) ~

2°n

62°
40°
ape
sf°
21°43

-1%°¢g

2
ap e
90°#
90°0.

1HOI3H 3ISVE ANO1I HIMOT HOJ SIIONIND3IUS

HIWWNS VvSr—Vv 3718V1

£°et

LA )
teco’

Cage

roco
o1ty
338
to-e
age
toce
eo*o

LAY 3 ¢

9ee
1"
by
£
£6°21
et
1.
’Qt
coe
1.

LA

26°9
6%°
6t

.81

"
12X
LT I
000
oo
800

[ AN

"%t
0o°e
00°0
oo
o0
00
000
0p°0
LI
(1 R ]

CAN3ID Y3d)
SANOII MO -
v

*goer .
0522,
0541
‘521
00
059
052

* a5t

5 [
sz

SHILIN
AHOI3M 3SVE

(UNID HID
SANOII MO
Mv

*e09s
*es22
0523
*0g2t
cote
‘ege
*052
o 131
*se
*$2

Su3iin
AHOIIH ISV

A48




NSWC TR 78-143

APPENDIX B

PINT (A ,H) CONTRIBUTIONS 10 PéFLOS (A, Hi) DUE TO LOWER

CLOUDS WITH BASE AT H.




PINT (A H)

H(METERS)
29,0000
79.u000

15v.,0000
25U.u000

*50,0000

803,000C

1250.,v000
1.750.0000
2250,0000

3000.0009

10 Otv
« 9988
+997e
« 9039
«9420
«8809
eY0lb
I8l
«99i6
99?3

+9678

2V LEOL
« 9949
«9978
+ Y804
s9091
8979
e9517
PRl K
«¥931
Y978

« 7735

~

NSWC TR 78-143

TASLE B1 SPRING |
CONTRIBUTION TO PCFLOS (A H} DUE TO LOWER CLOUDS WiTH RASE HE!GHT AT H,

60 WEG

«999}-

e Yy
,15?7
v.aSué
;9441
«966H
«YOYH
AL
PR LT

ayaly

CONTRIBUTION TO PCFLOS (A M) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.

H(METERS)

'2:.0000
75,0000
150,0000
250,u000
45U, 0000
$0V,0000
1250,90000
1750,0000
2259,4000

30000000

10 Oko
« 9995
«9963
«99 36
« 9584
«926Y
« 9561
V896
.99;9

«9963

«97)J

20 VEL
2« 9996
«9907
Y94y
YY)
«9387
«763Y
912
9961
»I968

185

6u vEG
LA L]
Cewy?3
R F)
Ly
.9:}5

2]

LELE

sy ??

syl

Jyaol

CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT M.

HIMETERS)

25,4090
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PINT (A H) TABLE B4 SPRING
CONTRIBUTION TO PCFLOS {A H) DUE TO LOWER CLOUDS 'ViTH BASE HEIGHT AT H.

H(METERS) 10 DEG 20 DEG 30 VEG 40 ULG S50 OEG ° 60 DEG 70 CEG

25.9000 L9895 9B voba9 +9900 9902 :".9902, <9902
75,0000  .9992 <9992 <9993 9993 19993 9993 9993
150.3000 9786 9771 o9 Tul «9749 .m 49795 .97961 ) «9797
250.0000 .97 9108 e9leH ST w919 Le208 9209
450.0000 .8035 8210 <8346 6028 Lue8) | .8506 8518
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" '1750.0000 .9871 .9AAN 9900 29908 . .9913 «9916 +9917
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s

Q - TABLE B5 SUMMER
CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEI_HT AT H.
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PINT (A H) ‘ ' ' TABLE B7 SPRING ' ' LOCATION A

CONTRIBUTION TO PCFLOS (A,HJ DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.
H(METERS) 10 DEG 20 DEG . 30 WEG 0 UEG 50 GEG 60 DEG  T0 uEG  ©0 VLG 90 UEG
25,0000 <9869 9872 «9673 985 L9876 876 L9878 9876 870 .
75.0000 «9333 S LELD : Jabz " LyBes e84 « 867 NT1%s 1Y) RTIY]
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50,0000 6706 L6994 1178 o7321 L1406 oTens <1670 JT487 oTeys
800.0000 <8569 8728 48833 8908 <3950 .4%72 L8986 $B9YS “9unl
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TABLE B8 SUMMER
CONTRIBUTION TO PCFLOS (A,H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.
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PINT (A H) TABLE Bi® SPRING o LOCATIONB
CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WiiH BASE HEIGHT AT H. ' '
H(METERS) 10 Oko 20 Dtv 3V LEO “l ULs aU Dro bu UEL Tv wtko sy Le6 Y0 vEoL
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PINT (A H) TABLE B13  SPRING

CONTRIBUTION TO PCFLOS (A, H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H,
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TO LOWER CLOUDS WITH BASE HEIGHT AT H.
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TABLE B18 WINTER
OUDS WITH BASE HEIGHT AT H.
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PINT (A,H) TABLEB19 SPRING
CONTRIBUTION TG PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.
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. TABLEB20 SUNMMER
CONTRIBUTION TO PCFLOS: A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT ATH. .
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. , , TABLE B 21 WINTER :
CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.

HIMETERS)' 10 LES 20 Lto 30 Le6 60 UEG 50 Deo 6v LkG
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"PINT(AH) : TABLEB 22 SPRING C LOCATION {
CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT ATH.

H(METERS) 10 vEv 20 vto 30 LvEO 40 Lty 50 VEG 60 0iI6 T4 DEG e0 DEG 90 VEO

25,0000 L9977 «¥978 9978 Ty B +397y c9979 99Ty . 9979 9979
T5.0000 » 998> «99u6 eYIKh « 9966 c9987 +9987 LTy A «¥907 ;3157
150.0000 EYETY 5196 9799 TS .9847 .4808 +9608 .9608 L9808
20,0000 o962 .v18? e9216 c9237 9252 9257 RYPIY «9262 9263
450,0000 6626 .5965 o186 $ 7351 cT0e? e 7496 7526 o750 « 7556
800.0000 .8293 | L8509 «8655 3752 +5806 T «8856 .ouo8 8875
1250.v000 9440 o Y53V ST 29y w612 o 9620 Y] Y628 902y
1750.¢000 L9936 Lu9es | evoeb e 995¢ . 9958 9955 +995% o9996 L9v56
2250.v000 « 9945 T 1) 1Ty «9vd8 l LT 171N 171 R LTT) 9789
3000,0000 «9ve2 “¥960 <9968 N 9972 5912 N TR "e9¥73

: TABLE B23 SUMMER
CONTRIBUTION TO PCFLOS (A H) QUE TO LOWER CLOUQS WITH SASE HEIGHT AT H.

H(METERS) 10 DtoL 20 Ot6 30 DEG 40 LtG 50 UtL 60 UEG 76 Leo 80 0e6 90 VEG
25,0000 | e99%0 +¥952 e¥953 L Iv5e 9956 9955 T TYA 9955 9953
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2250.9000 <9991 e¥99¢ 9992 C 9993 e9993 e I¥9 9993 9993 <9993

3000.0000 <9942 w9967 cy9ny «9991 ev992 o992 cy992 99¥3 L9993

- TABLE B24 WINTER e ,
' CONTRIBUTION TC PCFLOS (A H) DUE TO LOV/ER CLOUDS WITH BASE NEIGHT AT H.

MMETERS) 10 DEG 20 DEL 30 OEG 0 LEG 50 Dkw . 60 UEG 70 UEG - @b DEG 90 LEb
. 2949000 09990 . YR Y YT 9994 YT od9ve TLTS 9998
15.0000 . .9\;59 1 L1 .4957 ’ ..,_'msd * Y59 sv¥39 YYDy s¥959 TeWYDY
150.0000  ..vbe0 9655 w663 J9871  ugele .36in vely vele ety
250.0000  .8495 v06e oot c9ie2 9163 itz “ite vine “9iue
450.0000 6795 o106y slaye o 7589 o 1691 oMlns T 1799 1812
20C.0000 | . L8838 680¢  eevil T +9028 .éuse T 0TS . Wwisld
1250.4060" (9308 - L ve0s evan? svenl cvoun GB0A u9als W9SIT 931y
1750,6000 . 998> cv96y ev9 i cwvld  ayele e awele evile i
2250.0006  1.0000 . 1,0000  leuuod 120000 1.0000 © 1.0000  1.0000 140000 . 1.0U00

3000.0009  J9Y>e a¥IOU  cwwh) J9vee s9veH a¥VeN . Yve9 T N L




CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CL
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TABLE B27 WINTER
OUDS WITH BASE HEIGHT AT M.
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PINT (A H) , TABLE B25 SPRING

CONTR'BUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.
H(METERS) 10 DEG 20 DEG 30 Dcd‘ ’~u uk6 50 DEo
25,0000 9914 9917 +¥917 f1Y «9920
T2.0000 «9903 «¥905 «9%00 «Fvul 9908
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TABLE B26 SUMMER

CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.
H{METERS) 10 vEL 20 DEG 30 Lo 0 utl S0 VEG
25,0040 .;765 v765 evind w10 w772
75.4000 9821 9823 YL <¥540 e TYY:
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PINT (A H) TABLE B28  SPRING LOCATION K

CONTRIBUTION TO PCFLOS (A Hi DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.

HIMETERS) 10 DEG 20 DEL 35U Ukt 40 ue6 50 Des . sy Lks 70 ueb U De6 90 UEL
23,0000 «9782 «v198 «9807 901> ewetly e3¢l eIbce ed8c3 9823
79,0000 « 90 « 9989 cy9Hh  JIwBe ' eJ9u7 ew987 eywn? eYyo7 «yyu?

150,0000 9735 cTald o9 TeH odlse YLL " evise ewin0 o736 w20

250.,0000 9450 " eve8y TTT «¥5006 s¥ble  Wwdle «95)n «¥519 «¥21Y

450,000C J7703 1920 eBUs3 oB165 once, 25 eoell +8203 «8290

800,0000 «T839 .dilv " eesil .a;:l end08 «n950 sadls «n83Y0 .5390;

12590,v000 «9560 .veo~l «9613 T1-1Y + Y005 WO T} «y67> Cewel7? NTYL)

1750,0000 <9855 w877 ,”sw T o906 ' Luvlo ewvll ev91le 913

2250.0000 « 9955 «7961 1T .;vov 9970 124 wywle o9l oy l3

3000,0000 « 9920 «9936 e 99462 .« 2950 993 . ev¥De e 9939 ¢ 9956 ALY

TABLE B29 SUMMER
CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS VIITH BASE HEIGHT AT H.

H(METERS) 10 VvEv . ¢u uEL U Le6 a0 vto 50 LEov ou vt 0 veo sy UEG Yu wtL

¢59.9000°  .9943 TE ev9as cIvee evone co986 evvoe .vvge T
75,0000 9951 1 L9953 evyae T 9956 RTTYS TP RTEYS T
150.0000 96Ty «Y08Y YoYU " e9l0) evlus ' /UM owlud 24T «vive
250U, 0000 LTy 1 7Ly 1665 .¢~;a RTYY YT svev] RTXY Vo2
450,0000 T8eS .8029 ' .alied 8235 .olud  .a309 P 8330 8339
800,0000 o ToyYy «179) «800) .bfso onlld e ACDY «DC B0 «03V) wadlc
izso.uooo ‘ e 9563 1124 «70 30 o 9050 VT «v0TY T RT3 «y0OUY
1750,9000 « 9850 syuTy wyBde L1 X TEL «v?0§ RTTE] T «9Y05
225V.0u00 29963 ;v901 eYYRY ewwll w9l evwls - DA E S AL wyvls
3000,0000 «Y89¢ RTT ) S TTL) T2y o ?9cH Y30 T LXYY e¥93l 11

' TABLE B30 WINTER
cbmmautrou 10 Pcnos (A H) DUE TO LOWER CLOUDS WITH aAss HEIGHT AT H..

umgrsns»- 10 DE6 20 UE6 30 Leo 0 LEG .90 DEL 6V VEG 10 Uk 8O UEG %O UEG
€2.V000 7l «9980 «99n) ' sYy8e + 9903 . e9v8Y .91;1 TN LT D)
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PINT (A H) ' TABLE B31 SPRING : LOCATION M
CONTRIBUTION TO PCFLOS A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.

H(METERS) 10 DE6 20 D€6 30 0€6 40 DE6 50 DES 60 DE6 76 O€G 80 DES 9 OE6

25.0000 9052 . L9855 L9857 .9858 <9860 «9860 +9860 -9068 <9860

75,0000 . ,9993 , .9993 9993 «9998 999 <999 +999 <9994 9994
150.0000 9863 9809 9872 9876 9078 9878 9079 <9819 +9879
250.0000 9678 9700 T E T T FTSR  F 1Y +973 9736 <9737 9738
50,0000 J7982 L8182 9309 8810 28471 cue98 8517 | L8831 - L8538
800,000 NI RETY +7480 7660 «7768 .7817 oT858 ° JTeT8 <7886
1250.2000 9212 9316 +938T L9435 NTVYSEN 1 9488 9496 9499
1750.0000 999 . L9987 49962 9945 <9967 <9969 +9969 9970 9970
2230.0000 N1 <9968 9972 <9974 +9978 <9976 9976 9976 <9976

3000,.0000 « 9976 «9982 «9983 « 9987 «9980 9939 « 9908 <9908 <9992

TABLE B32 SUMMER
CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.

H(METERS) 10 D€6 © 20 0€6 30 OES 00 €6 50 DEs 60 Ote 70 ote o8 DEe 9 0C€6

2%5.0000 ‘.'505 « 9553 «9559 » 9564 « 9509 * 9569 « 9569 + 9569 ‘.956’
15,0000 « 9944 « 9946 -90;. 9949 «9950 «9950 ;0950 «9958 «9950
150.0000 « 9593 I «9609 «9610 «9627 «9633 «9634 29636 «9536 ¢ 90264
25..0.‘. 9292 9333 9359 «9381 0;395 +93% " 294083 . «940% « 9406
450,.0800 6876 T1%0 ;7325 {1§66 + 7548 _o'SlS #7611 «Te2¢ + 7038
800,0000 « 7910 «8las | '-.299 « 8408 «847) «8505 «8527 «8361 « 8547
1230.0000 « 9706 9740 9773 «979) «9801) «9800 «9011 «901s 9813
.I1SO..ll. .995; «9960 ¢ 9945 + 9968 «9970 «9971 « 9972 9972 « 9972
2250,.0000 <9988 «9991 * 9992 09963 « 9994 - 999 «999%¢ « 9998 <9999
J000,0000 .’061" .9!1. «997) « 9979 ‘ « 9980 '.0901 «9962 « 9982 «9908

TABLE B33 WINTER
CONTRISBUTION TO PCLFOL (A.H) DUE TO LOWER CLOUDS WITH BASE Heacm ATH,

"HIMETERS) . le DEG . 20 O£¢ 30 0eo +0 Ote 50 Ote O. ote Te OCo o DES % Ote

23,0000 9976 RTINS STT  L99TT L9977 077 I L9077 9978
75,0000 L0907 Leeer 9997 «9997 9997 T 9007 | Lene7 9997 9997
150.6000 9951 .998) oS98e 9938 L0955 .eess 9956 . L9956 9986
230.0000 9780 9798 . .9808  .9013 o e9018  .e020 %022 9803 L9023
430,0000 16964 o287 cTese <7390 o778 77 JTTee L7783 7770
0000000 o117 J12% +7381 JI%21 L7823 RIS TR TR P YO 7733
1290, 0000 9500 L9007 o607 676 - o001 .er08 T8 eree et
1750.0000. 0991 <9993 o990e TN 19008 9998 o008 «9998. « 9998

2250,.0000 9908 N0 L9991 . L9992- L0902 L0993 L0903 9993 - L9993
30000000 J9905  L9%T L9888,  .99%0 9990 .09 -999] «999) 9992

812




NSWC TR 78-143 ‘

PINT (A H) ‘ ' TABLE 834 SPRING
CONTRIBUTION TO PCFLOS {A M) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT M.
sAse oT 10 DEo 20 DEv 3¢ vew sy vty 20U devw oV weo
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. ' TABLE B35 SUMMER
CONTN!UTIQN TOPCFLOS (A H) DUE TO LOWER CLOUDS WiTH BASE HEIGHT ATH. '
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OUDS WITH BASE HEIGHT AT M.
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PINT (A.H) TABLE B37  SPRING

CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.
H(METERS) 10 UEu‘ 2V vtv 39 uvev «y Jeo v Le6 bu UkG
29.v000 e V84U a4l LYl T T evhn] PETYS
75.0000 AL 9367 R ATY] AR e 9909 L X AN
15V.0000 « 9?3186 +v400, evnrl e 3 LYY evely
25V.0000 9212 ;feao el evcY3 e 3us © o ew3ly
5V 000 N-1YY] . s0lto AL o712y o723 e 12064
#00,V000 <8687 3L «dadd 86l ;svuo enYIN
1¢50,0000 «IW0]l . 912 17 A Tre «273)
1750,v000 9980 .¥908¢ evynd .J»aa LT T T Y
2¢50.9000 9910 I 7c sIvle ey ln e ln AL
3000.0000 - L 9whs LYY avre crelT a9ty chvEn

TABLE B38 SUMMER
CONTRIBUT!ON TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.

H(METERS) 16 oo 20 Lty 30 uto PRVE S su Lo ey oo
22.9000 evly? ev21s svecd Cevesl e 38 evese
19,9000 « 3902 «?905 ALY - ey VA I eI . tIUY
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3000.0000 9975 Lvau cr9ns cave> caven  Lywa?

: TABLE B39 WINTER
CONTRIBUTION TO PCFLOS (A H) DUE TO LOWER CLOUDS WITH BASE HEIGHT AT H.

H(ME TEAS) 10 vev 2u DL 3V beo LU ANV 34 50 VeL . ou Méb
2549000 L9516 RTYD Y To9nse T Jense 09939
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PCFLOS (A H) TABLE C1 SPRING LQCATlON 2
PROBASILITY OF CLOUD-FREE LINES-OF -$IGHT, FROM THE SURFACE TO GIVEN HEIGNT M, ’ ’
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PCFLOS (A H) , TABLE C7 SPRING
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.
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PCFLOS (A H) TABLE C10 SPRING .
PROBABILITY OF CLOUD-FREE LINES-OF -SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.
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TABLE C12" WINTER

PROBABILITY OF CLOUD-FREE LINES-OF -SIGHT, FROM THE SURFACE TO GIVEN HEIGHT M, -

—
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PCFLOS (A H) ) TABLE C13 SPRING ) LOCATIONC
PROBABILITY OF CLOUD-FREZ LINES-OF SIGHT, FROM THE SURFACE TO GIVEN HEIGHT M.
HEIGHT H . 1o [ Y] 20 DEG - 30 DeG ;0 vt 20 VEG . 6V UEG 18 LLG 8y DtG 90 vEL
{METERS)

90,0000 +9l10 Yidh 109100 .9]5; ;9]02 9162 9102 9102 o Pin2
ju0.v000 9107 .;125 .-91)5. sViss «9154 ¥i5a «915¢ .QIDC’ S 2% 1)
200.0000 8859 8847 “a902 WBYL6 | 8929 ~H930 8930 8931 .8v3i
300.0000  .8086 .8161 8204 8241 821 8277 Y TS BPPITY
00,0000 .S870 5963 c0la? 6¢92 6348 6422 JPOPIN L0002 6068

1000.4000 <3679 0182 .e511 4753 L4910 I 5013 .5085 | L5058 '
1500.0000 3058 L3981 0323 <4575 4737 LaB0s  .esee  .e8/8 o891
2000,0000 3388 . L3916 ce262 <4516+ .4880 a7e7 768 o822 4835
25000000 .3270 - .3808 a6l TS 4586 4654 4696 o730 N7V
3500.0000 <2991 .3559 03930 © 4203 W77 Lakee a3 .e829 La5a8

- TABLE C16 SUMMER
PROBABILITY OF CLOUD-FREE LINES~-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

' '

HEIGHT H 10 DEG 20 DEG " 30 D6 40 DEG 50 DE6 60 029 70 VEG 8u OEG 90 VEG
(METERS)

50,0000 +8316 «8351 8369 <8386 8403 ;6‘03 «8603 «Heu3 +8603
100.4000 «8308.  .834) 43361 «8379 «8396 «8390 «8397 «8397 8397
200.0000 « 7916 « 7965 « 7991 «8015 . «8039 "800 o808} «804] RY 13
300.0000 <8876 «8974 «7031 +7082 7124 «7130 thJS <7148 oTi3%
600.0000 «4123 24600 04577 w0717 «4819 XY L1} 0804 .e8/7 «HBUC

1000,0000 ¢ <588 «2995 3253 +3453 « 3591 v 3635 « 008 s J6uS «3J093 ,
1500,0000 - «2515 ;4930 «3193 PR ELL « 3536 «3581 «Joil 03632 J3041
2000.4000 J209% 2915 «Ji79 » 3383 3526 «3569 « 3599 .de? e 3029
2500,0000 .26‘5 " +2865 +3)32 .-3339 «Je82 * 3928 « 3957 « 3579 «Jou8
3500.0000 «2203. .éssd A-dOol e3)62 o332 3362 « 339 s 361A ELYid

- _ " TABLEC15 WINTER . ' v _ :
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHNT M. '

HEIGHT H 10 VEG 20 vEG 30 De6 40 VEG 50 DEG 00 UEG 1o vE6 80 0t6 ve LEL
IMETERS) ‘
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NSWC TR 78-143
PCFLOS (A H) C TABLE C16 SPRING ,
PROBABI'.ITY OF CLOUD-FREE LINES-OF-$IGHT, FROM THE SURFACE TO GIVEN HEIGHT H.
HEIGHT H 10 DEG 20 LE6 30 DE6 +0 D€6 50 DEG  ¢o UEG 70 066
(METERS)
$0.0000 .9889 <9891 9892 +9393 «9895 9895 «9E9S
100,uu00 9082 « 9885 + 984806 L LT 34 5111 « 9849 549 .
200,0000 .9811 9817 -9820 9823 .9826 «9826 TPy
300.0000 L9357 .9403 .9433 +9456 9472 9878 L9e82
600,v000 «8575 <6893 e7102 «7258 + 7355 27398 .7625
1000,0000 4198 o789 o5189 o5a Tl 5645 #5727 +ST776
1500,0000 8307 veb22 +5035 +5326 <5506 +559) +5682
2000.0000 «3972 «459) *5006 «2299 <5480 «596% ' «58)0
2500.0000 «3915 +4540 0959 +5256 .saao‘ +5925 +5576
3500,9000 +3660 e8314 a?51  .5062 5253 5362 .5396

'
'

. TABLE C17 SUMMER
PROBABILITY OF CLOUD-FREE LINES-OF SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

HEIGHT H 10 DEG 20 DEG 30 DE6 40 UEG 50 Dt6 60 LEO Tv UVEG
(METERS) : . : N
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TABLE C18 WINTER .
PROBABILITY OF CLOUD-FREE LINES-OF -SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.
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PCFLOS (A H) TABLE C19 SPRING LOCATION H
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.
HEIGHT H 10 DEG 20 DE6G 30 UEG o0 LEG 50 DEG 60 Dt6 70 DEG 86 ULG 90 VLG
(METERS) .

50,0000 <9957 | .9958 29959 <9959 <9960 960 <9980 e300 «9v60
100.6000 9957 ' .9958 +995Y +9959. <9960 <9960 <9980 +vo00 9960
200.0000 <9937 49939 +9939 9900 L9901 c99e1 cvel «v941 991
300.0000 29734 «9754 «¥763 LeWTTL 91776 718 +9780 «¥780 Y740
800,000 $1723 7929 +8065 <8183 ~8225 8252 w208 w2e2 cbeud

10000000 4769 «5304 +5070 5918 6077 6150 +6193 6228 YY)
1500.0000 NYYE] 5062 +5432 +5695 +5804 5902 <5986 o026 +6041
2000.0000 YY) +4978 #3371 .5637  '.5807 5889 45940 +59¢9 .5Y86
2500,0000 ~4335 +4913 ' .5308 #5576 +5747 5826 5871 45910 o5v27

3500.v000 4214 «4811 . 5215 2497 © L5871 5752, 5799 .5848 +SHbe

TABLE C20 SUMMER _
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT M.

HEIGHT M 10 DEG 20 DEG 30 DEG 40 DEo 90 DEG 60 DEG 70 DEG 60 DEG 9O UEG
{METERS) . .

56,0000 +99ue «99¢¢ <9985 - 9968 '.9905. <9985 «9988 <9985 . .vv8Y
100.0000 «9986 9980 «998% « 9985 .99¢S «9985 L9985 <9985 «9985
200.0000 «9979 <9980 +9980 +9980 <9981  .9981 <9981 9981 9981
300.u008 9921 <7926 +9929 «9931 <9933 «9933 <9936 ';voac 9936
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1000.v008 .67006 aT263 - oT6el 7869 «8063 <8088 - L8125 8108 - L8106
1500.v000 6825 7176 + 7584 27818 + 7958 4063 8081 .812%° J8le2
2000,0000 6547 .7106 7516 .73 . 7892 +7980 ~8019 ~80N3 80l
2500,0000 6007 «7032 e l850 «7690 <7031 7921 S7960 ' .8008 . L8022

Y L7900 7936

Is0c.v0ce 06260 20872 «1307 7572 «7720 7813 {11}

, TABLE C21 WINTER .
PROBABILITY OF CLOUD-FREE LI%NES-OF-SIGHT, FROM THE SURFACSE TO GIVEN HEIGHT H.

HEIGHT M 10 Deo 20 0gé 39 uge «0 VEG 50 OE6 60 DEG 70 vE6 o0 OLG 90 vEG
(METE RS) . . .
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" 600,0000 70 .7&10 o 1566 . 7683 o 7787 7788 L7809 o 1820 o T830
1000.0000 0239 . Le017 *5203 5878 5608 5728 oIy 8le ;quZ
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2900.0900 23996 w803 2011 o299 sely . 5582 5819 YTes 67e
3500.0000 (3857 Leee? c4¥05 .5008 +5388 a7y 25529 49509 .56
c-8




PCFLOS (A H)

NSWC TR 78-143

TABLE C22 SPRING

PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

HEIGHT H
(METERS)

50.0000
100,000
200.0000
300.0000
600.3000

1000.0000
1500.0000
2000.9V00
2500.0000

3500.0v40

10 DEG

9977
«9%e1
o977
«8890
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+4339
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40 VES
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«5108
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LYY )

«801)?

TABLE C23 SUMMER

50 OE6
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T0 VEG
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2.1

.PROCABILH:Y OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

HEIGHT H
(METERS)

50,0000
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200,0000
300.0000

| 600.0000
1000,0000
1500,0000
2000,0000
2500.0000

3%00.0000

PROBABILITY OF CLOUD-FREE LINES-OF -SIGH

HEIGHT M |
(METERS)
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TABLE C24 WINTER
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NSWC TR 78-143
PCFLOS (A H) ' TABLE C25 SPRING
PROGABILITY OF CLOUD-FREE LINES-OF -BIGHY, FROM THE SURFACE TO GIVEN HSIGNT M.
HEIGHT H 10 Oet 20 e o 1o Lew ay ur6 o0 Uku ou ULl TV be6
(METERS)

‘ Sv.uvyoo RTILY LN o/ S 27Y » .v¢£6 9920 «V¥l0
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£00.0000 obus  b9dn clias, ulis0 1339 1386 lew3

1000.0000 T N 1 .59/8 e3beY " v0008 1T 1Y 1 I 1)
1500,0u00 . inay Ty cadnn IRy 2] .salé +950e «5820
2000.4v000 LY Y YY YT Py r174 ehdnd 3080 «9538
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380v.vouo «IT0L ' Jednb conal - L5i5M IS ELE cbeay: 5097

TABLE C268 SUMMER
PlOlAllLITY OF CLOUD-FREE LINES-OF-8IGHT, FROM THE SURFACE TO GIVEN HEIGHT H,

HEIGHT‘N 10 o 70 UFG IV VeV ) viv 50 VEL , 00 6 T veo
(METERS)
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TABLE C27 ‘WINTER. ' -
PHO.A.IUTV QF CLOUD-FRE! LlN!l-OF-CIGHT FROM TilE SURFACE TO GIVEN HElGlﬂ’ M,
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PCFLOS (A H)

NSWC TR 78-143

TABLE C28 SPRING

PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

HEIGHT H
(METERS)

50,0000
100,9000
200.0000
308.v000
600.v000

1000.0000
1500.0G00
2300.v000
2500.,0000
3500.0000

10 DEG

9782
«9706
+9501
+8956
6659
YY)
+4058
«3913
<3867

.’7..1

20 DFG

«9798
«9783
«952%
«900%
+ 85925
D045
0649
245206
MYy}

«0421}

30 UEG

s9807
«¥7y3
«9540
«9034
« 7097
«5409
«5062
4933
« 4899

XY 1Y)

«0 VEG 50 DEG 60 UEG 76 De6

«981S +9819 o2} + 9822
y801 . ,980S 9807 <9809
9553 +9500 +95¢3 9585
co058 L9075 9079 3083
« 7223 « 725 «7333 e 7354
*5660 <5806 «5883 «Sv26
«531e 5672 5554 5601
5215 «5378 + 5004 .5912
«5183 +53e8 .5435 5486

«5133 «5301 «5389 «5439

TABLE C29 SUMMER

PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FRCM THE SURFACE TO GIVEN HEIGHT H.

HEIGHT H
{(METERS)

50,4000
100.0000
200,000
300,0000
608,0000

1000,0000

1500.v000

2000,9000

2500,0000

3500.0000

v

10’ 0E6

«9943
« 9934
«9613
9039
+6880
4373
«J916
+3767
ﬂJ7Z¥

- sd022

20 DEG

«9983
«9937
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<7106
«4899
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+3245
<0880
shT04
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80 LEG 50 DEG  ©0 VEG v ueé

N TTTY « 9964 ' + 9984 «9vhe
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9040 « 90845 9005 9046
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7353 J7016 o7043 JTene
+5490 «5629 5702 +5748
25149 45300 5382 5032
L50e2 o5lv8 15283 L5338
.5013 5171 «5256  .5300
FYTY) «5098 SI% J5e3%

TABLE C30 WINTER

PROBABILITY OF CLOUD-FREE LINES-OF -SIGHT, FROM THE SURFACE TO GIVEN HEIGHT M.

HEIGHT W
(METERS)

S9.vu00
100.v000
200.V000
200.v000
o0V, V000

100u.¥v00
1200,v000
20UV.vV00
2200.v000
;soé.voug

10 DEv

oVQY&
Y
9802
T 27
6908
310
LYY
o JoyS
o 33vs

e 3euy

20 De6

+WINQ

T evyne

.v706
o160

XAR4)

04909

o lne
+%030
L 17a)

iV i/

30 Leo

v9a)
cvvel
wl)e
v/l
o 13%¢
KxT414
XYL
X IR
ena iy

Y LY

«0 LEL' 50 OkL &0 UEG 10 vt

" e9v82 ~9983 Ty Y
9962 L9983 .uue) 9908
W12l - awlce 127 yic
VINT . Lvele vlin ou222
o882 . J7%80 IS L)
5508 05855  .al2m o511
v ibh o0 4e E11Y .nlov‘
alse T FLTE shue?
o0l oy ..;Bﬁ sHuel
s4098 ..630 .~VI; _ cavle

c-1

LOCATION K

«BHVA

80 DE6 90 VEG
.9823 9u23
9810 «9810

L9566 9508
086 tvobp
.7308 1376
W5957 597
D838 450652
25567 45566
#5519 .58
+9478' +5498

80 DEG 90 UVEG
9e  Luves
'.vépo 29960
;5660 N YY)
ise #9129
1872 N231)
5715 5749
5002 a7

Tun306 45383
,53.0' YT
271 5wy

.80 LEG 0 Ute
il l] Al 1)
;990t, 17T
R PV Y1

evaes vy
./040 «l00¢
5803 HBlY
o22ue 522
050Ul. «2iVY
D0/ ;:0vo
LYT)

i oo b o




NSWC TR 78-143
PCFLOS (A H) TABLE C31 SPRING . LOCATION M
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H, '
HEIGHT H 10 056 20 LEG 30 LEL A0 Uko 50 DEG 60 DEG fﬁ DEE v ucG 90 uto )
(METERS) » :
SU.V0y0 «98%2 9859 WS T ‘ « 858 R 11Y] T ev8ey Y8060 «Y8BY . . L,YBE6U
10V, 0090 9545 . 9888 -850 9852 TN TTS T Ty LTI . :
200,V000 9707 o971 7 w122 ' s9i27 ' Tewlsl -el32 9132 T J9Pi¢ .9/3:1
00,0000 « 9385 «Yal17 «Y435 9652 094062 . LTI «Je08 .96 /0 29870
500,0000 J1387 .+ 159y « 745 . 7802 + 1933 1963 oT98S e TT
1009,vud0 424) 2883y 5424 «9%22 P11 1 N 05’6‘0 I-SBJﬁ oule -5,590
150v.0000 3463 8156 YIR! .~95; a6l o959 hded b2 «2 349
2000,0000 « 3402 .e112 ee573 coYe3 «5129 oe28 eVl .33e2 3459
2500.vu00 +3365 YT e 4545 couy? oSl06 . 5203 Lacew S T Y ¥ T
" 3500.u000 L3301 4062 sano Loune voe92 ' asivp 5ot o336 .5428

TABLE C32 SUMMER ’ '
PROBABILITY OF CLOUD-FREE LINES-OF -SIGHT, FROM THE SURFACE TO GIVEN HEIGHT M. '

HEIGHT'H 10 vEL 20 LEG 30 vEL 40 LLO 50 U6 o0 Uty 10 vro 8U Je o v0 LeoL .
(METERS) i _ .- ' L
50,6000 955 LT c9%5Y . Lubee “9569 o569 cuseY LYh0Y ¥20Y
100,400 LY .1) 2 Y501 9507 o951 I 519 e¥aly w519 «¥21Y
200, 4000 ITY ¥130 e¥125  .9le0 T IL Y] YEXY welsh 7T
300,0000 .8373 Yoy c8ene .8521 “8506° LY reTes %00 oB30¢
600,v000 «S¢e0 5503 BTN +«5Sv80 «00Y4 NYEY ohiny wolov D190
100V, 9u00 . 4157 03137 se10e e 3% LTI " ieses Y e liu Y]
I906.0900 «286) PELY.X] va87? s8 b0 LRLY YY1 sonu/ 8. « 0250
2000,0u00 PN 03883 a38el . .ei%e a3 | .eel cenln aeniny cod3v
250V, vuuo «2803 vd013 383 Y XTI A A esaly evalu ae2ed .
IN00,0000 768 e 380) . 3808 Caeice y.-.nl YT § TN cvavt oSl

. L TABLE C33 WINTER : ,
PROBABILITY OF CLOUD-FREE LINES-OF-SCG"!‘I’, FROM THE SURFACE TO GIVEN HEIGHT N,

MEIGHT WM 10 VEG 20 UEG 30 DEG 0 LEG 50 UEC 60 UEG /0 UL6  BU 0eG  ¥O UEL
_ IMETERS) _ ' : : . A

50,0000 9970 R P Y24 9977 9or? 9977 cvwi? iy cvvle ‘

1000000 9972 9913 vo7e 7Y ST Y L ST Y 1Y 1y uvers RS

200.v000 «9929 29920 9927 S9929 ,9930 L9930 #9730 “e¥930 sYVIL

300.0000 2703 L9721 9732 9702 “evlen 9750 v 919 s¥in3

$00.9000 0660 L0978 oTive 7332 o 7027 o 1007 Tove o150 01923
1000.0000 I TYY 4108 - ca520 YL T Y 1Y) 1YY N ITT AR Y1 Yy ' .
1500,000¢ +2991 .JYII. XN +8529 0700 . o487 ye  etvey Vel
2000,v000 2982 L3708 cole? e520 a735 . La832  Leww! coves coved
2500,0000 296y +309) Y TY TR Y YT o8y .dgv covs? VY
3%0v.v000 2938 YY) solee 08509 i Leuis coulo | Leven aval

c-12 o o




NSWC TR 78-143

PCFLOS (AH) ‘ - TABLEC34 SPRING . " LOCATION N

PROBABILITY OF CLOUD-FREE LINES-OF -SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.
HEIGHT H 10 DE6 20 DEG 30 DEG 40 DES 50 DEG - 60 DEG 70 DEG 80 DE6 90 LEG
(METERS) - o ,
50,0000 °  .9997 <9997 <9997 29997 9997 +9997 «9997 +9997 <9997
10040000  .9993 +9994 29995 <9995 49998 +9995 +9995 «9998 49995
200.0000 «9976 <9978 L9978 . 49979 «9979 . .9980  .9980 +9980 .9980
300,0000 .9910 9919 9924 9928 «9931 .9932 +9932 +9933 »9933
600,0000 .8811 .8922 <8996 «9048 °  .9081 +9098 9106 «9111 .9lle
1000.0000  ,e0s¢ 14640 +5036 5315 5676 «5557 +5605 15662 5656
1500.0000 - ,3710 6326 w1 .5029 5198 5282 .5333 5371 ‘wn3ne
2000.9000 23695 © Le310  .ei2e L5017 5186 L5271 .5321 +5359 «5378
2500.0000 3645 #4301, ‘:abvlb 25009 .5178 +5263 -5316 .5352 «5367
3500.0000 <3638 0259 .ee7? au7s 5145 «5230 ~5282 ~5320 +5337

_ " TABLE C35 SUMMER
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

MEIGHT H 10 OEG 20 DEG 30 DEG .40 DEG 50 DEG 60 DEG  7uv DEG 80 DE6 90 DEG
(METERS) ' ) - .
$0.0000 9545 «9585 ' 9589 «9564 *9589 *9569 «9569 <9569 9569
100.0000 <9488 9501 «9507 .9513 «9518 - L9519 +9519 9519 <9519
200,0000 +9881 :' 118 - L9128 9188 L0151 .9153 9158 22158 L9188
300,0000 0373 L8443 “8egs 8521 ~8506 <8552 «8558 +8560 +8562
00,0000 5248 +5593 «5809 SYEe . L6096 .6137 6169 189 6196
1200,0008 .3187 .3737 T e8390 case? +4043 4090 ¢+ L8730 J0143
" 1560.0000 +2063 (3683 L3877 0100 4368 20450 «a507 4504 0958
2000.¢000 2819 3ee3 }.si.z YT ~4330 vee21 cae?s AS16 .e530
2506,0000 22003 333 3836 Le1e7 4332 PYYST sa073 +8510 4525

3500.0000 Le2764 <3403 «J008 4126 ve313 . v4397 e 445% «4493 «4210

o . TABLE C36 WINTER v
PROBABILITY OF CLOUD-FREE LINES-OF -SIGHT, FROM THE SURFACE TO_ GIVEN HEIGHT H.*

HEIGHTH ' 10 DEG 20 DEG 30 DEG o8 LEG . 50 DEG _sQ 0L 70 0EG 80 DEG. . 90 ves
(METERS) : . . o ' C
30,0008 9972 9973 973 L0073 9978 9976 9978 9978 L9976
1900000 L9098 9967 97 «9%8 «9908 +9ve8 +998 9968 | L9%8
200.0000 9% Leses 999 L9980 R LY e TR PO S $0) 49951
300.0000 9792 <2003 9010 .86 .e020  .ee2i 20022 . 9023 49023
so0.0000 8826 L4838 8649 8710 «8751 708 0770 o787 819
1000,0009 23060 YY1 008 L5198 8367 $9482 L5501 .384) 5360
1500.0000 +3629 w28 .eaet 8000 15103 JS270 . L8321 J33es b8l
2000.0000 ST o236 . .eees  esvee S172 320 L8012 3383 8371
2500.0000 WJO10 . Le292 cosal M98 - L3169 5297 3308 . 53] 868

3300.0000 8T Le22) 0086 Lave) L8168 . L8237 ' .28 49332 8381

C-n
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PCFLCS (AH} ' TABLE C37 SPRPING

70 OE6

« 9401 |

«9el0
«8854
«8167
+ 5457
.5065
«4396

«4340

PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, i 7.OM THE SURFACE TO GIVEN HEIGHT H.
WE L ONT e oce'. 20 DE6 30 DES 40 DEG 50 DEG 60 DEG
(METERS) , _ . .
50,0000 9810 - .9423, 9429 +9435 9401 9441
noo.oooo> +9375 .9389 «9396 «9403 9610 «9410
200.0600 8761 .8797 8017 «A836 +8851 «8853
300.0800 CeT972 +8047 «8091 .8128 «8157 .8163
680.0000 4022 . Le010 +5069 45257 +5380 +5429

1000.00¢0 .308¢ .3611 +3952 «4200 4361 .‘;21
1500.0000 22990 «3524 .3872° se128 .4289 +4356
2000.0000 . .2970 .3505 +3854 .4109 .4273 e4341
2500.6590 <2940 3478 .3828 «4084 4209 - L4317

3500.0000 « 2098 e 3445 3800 24061 4228 « 4297

. : TABLE C38 SUMMER

PROBABILITY OF CLOUD-FREE LlNES-OF&lGHT FROM THE SURFACE TO GIVEN HEIGHT H.

E16nT 10'0E6 20 DE6 30 DEG 40 DEG S0 DEG 0 DEG
IMETERS) _

56,0000 9197 9214 9222 9231 9239 .9239
100.0000 9100 9119 9129 9138 9148 .9l48
200,0000 L7949 .8009  .80s1 8070 8095 .8098
3000000 LIS L6826 T 6948 6990 6998
0000000 KIS0 .3ess +3660 3827 «39¢e L3977

1000.0000 1980 L2366 2622 .2027 , .2967 $3019
1500.0000 J1821 ‘2208 <2508 2n? .2860 2908
2000.0000 1806 .2236 .2097 .27107 .2850 .2895
2500.0000 . .178% 2218 c2080° L2092 . .2838 .26880

3500.0000 © 1760 L2198 . 2663 J2677 .2021 2067

TABLE C39 WINTER

(4357

L4337

70 0[6

9239
9148
8100
7003
6000
3039
2933
2926
.2910

<2097

PROBABILITY OF CLOUD-FREE LINES-OF -8IGHT, FROM THE SURFACE TO GIVEN HEIGNT M.

NELONT 16 DEG 20 0E® 30 DES 40 DEG S0 OEG 60 DLG -
. ImETLRS) i . , o
50,0000 RIS 9526 .vs2e 19534 +9539 +9539
1000000 YN 9479 cveeS .99} <9496 c9e07
200.9000 8783 ..879e 6818 .8838 ' .88%5  .su%8
300.0000 7065 799 L1998 L8040 .a072  .8079
000.0000 J3882 YT YSTS VTS ca973 5030
100v.0000 L2804 3812 SITTE . .0080 ¢ .e222 4298
1500.0000 2799 171 e3781  .e016 ST TS
2000,0000 - ,279) 5 TY SRS } 5 13 +4007 0180 +0258
e 2500.0000 2743 0331 .3t08 Ldve2 cal188 0229
. 35000000 . ,266%  .3280 ° . .J82% . .Iva) «0078 4153
o . | . c-14
S f*f—aLT.;;,nu.f,W. e .

70 vtG

9539

9007

<0859 .

«800s

«508%

e6339

«4304

b2V

«027)

NNTY

e g2

LOCATION P
80 DEG 90 UEG
7Y o900l
o911 o9ell
« 8855 - 8855
.axrol 8171
«5480 o5+21
YYYTY «4511
4427 VY]
4412 4828
«4388 4404
+4369 «4388
80 DEG 90 VEG
9239 «9239
o918 o108
+8101 .8102
« 7006 +T008
~4018 402}
«3058 <3066
+2952 «2v6l
« 2964 « 2952
22930 2938
2917 2926
.80 DE8 90 UEG
9839 9939
9497 o9097
Y 7YY
8087 8089
25091 108
0373 .0450
a0348 8350
' o332 <4350
4307 YV
Y1t

;?’“*‘hF!nnnnnﬁuhii-




ackee
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PCFLOS (A H) . TABLE C40 SPRING

PROBABILITY OF CLOUD-FREE L'NES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

HEIGHT H 10 066 20 DEG 30 DE6 40 DEG 50 DEG 60 DEG 70 DE6 80 DE6 90 oE6
(METERS) o :

50,0000 .9938 «9942 29944 <9946 +9948 <9548 +9949 +99¢9 TTY)
100.0000 .9933 29942 +9944 <9946 9948 9948 9949 .9949 9949
200,0000 ~9097 +9903 .9907 «9911 +9913 «9914 L9914 991§ «9915
300,0000 .9838 +9849 +9856 «9861 9865 . 9866 .9868 9858 ' .9868
$00.0000 +8919 «9047 «9137 «9197 <9233 +9253 .9264 9274 .9277

1000,0000 .6921 +7399 .T160 o 7969 +8095 .8173 .8218 18253 <8265
1500,0000 +6399 +6965 «7397 7642 19 7884 +7938 27979 <7993
2000,0000 +6307 +6886 L7327 J7578 ' L7731 + 7826 « 7881 «7923 « 7937
2500.0000 «6272 «6853 07295 o 7547 <7700 «7795 +7851 .7893 $7507
3500.0000 <6236 06829 JT272 +7534 +7687 .7783 +7839 .7881 » 7905
TABLE C41 SUMMER
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.
HEIGHT H 10 DEG 20 DEG 30 DEG 40 DE6 50 DEG &0 DEG 10 DEG 80 DEG 90 VEG
(METERS) . )
" 50,0000 29592 +9662 9715 <9748 9762 9773 9779 9784 L9788
100.0000 $9592 9662 9”5 «9745 9762 9773 9779 L9784 9788
200.0000 .9584 . .9655 «9708 .9738 «9755 9767 o772 9177 .9782
300,0000 L9532 ' .9609 9666 ' .9699 9718 49730 «9736 9702 «9T46
600,0000 .8053 L8354 «8576 .8709 +8786 «8835 8861 +8844 <8894
1000.0000 6742 $7309 «7751 7908 .8129 +8226 8280 .8322 .8337
* 1500.0000 «6710 .7283 ST730 ¢ L7969 oB111  .8209 .8264 .8306 .8322
'2000,0000 6702 .7277 o772 +T96h «8106 +8205 .6259 8302 ~8317
2500.0000 . .6699 o727 o1722 J196) L8106 .8202 .8257 8300 8315
3500,0000 . 6554 W7148 7606 .7858 +8004 .8105, 8181 +8205 .8225
; ,
: n TABLE €42 WINTER : ,
PROBABILITY OF CLOUD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.
HEIGHTH 10 DE6 20 DEG. 30 DEG . 40 DEC 50 DEG 60 DEG 70 DEG 80 DEG - 90 UEG.
(METERS) - T ’
50,0000  1.0000 1.0000  1.0000  1.0000  1.0000 1.0000  1.0000  1.0000 1.0000
100,0000  1.0000 140000  1.0000 100004 1.0000  1.0000  1.0000  1.0000  1.0000
" 200.0000° 29996 <9997 49997 <9998 +9998 9998 +9948 <9998 +9998
300.0000 +9996 9997 .9997 «999 49998 <9998 +9998 +99v8 29998
6000000 29610 <9666 w9707 .9732 29748 29758 +9760 L9785 . 966
'1000,0000 «6900 #7390 Ce7748 S 7967 +8098 +817s 8219 +8255 B89
1500.0000 #5933 +6573 J7041 +7327 L7498 ~ 7598 + 7655 .7702 L7121
2000.0000 5778 c6440 6923 7219 #7396 » 7500 + 7558 7607 ‘0 T826
2500.0000 5738 +6403 ~6889 «7186 e7363° .it@q 7527 7575 1595
350040000 ;51}1 5389 +6874 7179 L7358 oT461 L7519 J1568 LTS
' ~c-r1s .

g oy
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NSWC TR 78-143

TABLE C43 SPRING

PROBABILITY OF CLOUL-FREE LINES-OF SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

HEIGHT H
(METERS)

50,0000

100,0000
. 200.0000

300.0000
. 60040000
10000000
1500.0000
2000.0000
25000000
35000000

10 DEG 20 DEG 30 DEG 40 VEG 50 DE6 60 DEG 70 DEG
«9818 «9822 +9824 «9826 «9823 «90828 «9828
.9818 9822 9824 +96826 9828  .9828 ' 9828

. +9640 49651 9658 .9663 +9668 9669 19669
+9006 «9055 +9086 «9110 9129 "«9134 #9137
<6946 7171 +7218 . 7425 <7499 +7526 .7561
4068 4625 ¢5003 ' .5263 +5429 5503 +5545
3789 4374 «4770 +5004 5218 5296 .5360
L3770 L4358 4756 «5030 «5204 .5283 5327
«3735 «4326 «472S «5001 «5176 «5256 »5300

3594 «4203 «4613 *+4899 5079 «5160 5206

TABLE C44 SUMMER

PROBABILITY OF CLOUD-FREE LINES-OF SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

HEIGHT H
(METERS)

50,0000
100,.0000
200.0000
300.0000
600.0000

1000.0000

" 1500.0000
2000,0000
2500,0000

' 3soo;oooo

PROBABILITY OF CL

HEIGHT H

(METERS)

50.0000

100,0000

200.0000
"300.0000
600.9000
1000,0000
15000000
20000000

2500.0000

3500,0000

10 DE6 20 DEG 30 DEG 40 OEG 50 DEG 60 DEG 10 OEG

«9050 «9853 * 9854 +9856 «9857 «9857 «9857

10 D

.9828 .9832 +9836 <9835 9837 49837 . . +9837
9735 9745 9751 49758 <9759 L9760 «9700
" o9457 29483 ' +9499 +9512 49521 7523 9525
7700 <7909 +8053 .8147  .8208 .8236 +8250
.5218 5786 6195 <6446 6600 6685  .6729
5123 ST0T 6127 <6384 6563 <6630 6675
.S081 +5668 6091 +6350 "46509 6596 16642
WS0AT | .5637 +6061 06321 ' .6481 +8569 6615
4873 . +5480 +5916, +6185 +6349 16439 _+6486

TABLE C45 WINTER
UD-FREE LINES-OF-SIGHT, FROM THE SURFACE TO GIVEN HEIGHT H.

'

'

l.00p0 1.0000 1.0000 °  1.0000 1.0000 1.0000 - 1.0000

9992 «9992 29992 <9992 L9992 . 9992 .9992
9948 19961 +9963 +9964 <9964 9965  ,9905
9588 9620 <9640 <9854 9664 9668 .9670
.7390 .7576 «7758 7886 W7970 . .8007 .8027
.4213 <4892 +5356 +5668 +5865 5959 6007
LA L4806 05277 +5596 5796 5892 .seel
‘4043 4779 5254 +5574  © L5775 | 5871 L5921
.4043 4760 '.5{35 +5557 .5758 +5854 TS

«3986 4691 .5171 «5497 05700 «STI9T ' ..5847

:

o ' c-18 .

6 20 DEG 30 DEG 40 VEG 50 DEG 60 LEG 70 DEG

R

LOCATION V
80 DEG 90 0E6
9828 9828
.9828 «9828
«9669 «9670
9139 «9140
.T1588 o 7562
«5582 «5599
+5380 «5397
5367 +5386
«5340 «5357
5247 5267
80 DEG 90 UEG
«9857 «9887
«9837 . ,9837
9761 «9761
.9526 «9527
*8264 .8270
<6770 <6785
«6717 6732
.11 1Y .5706
26657 6873
+6529 0569
80 DEG 90 VEG
1.0000 1.0000
«9992 9992
+996% . 9VeS
9672 .9673
.aofs' «8U56
+6056 26079
#5991 o016
«5971) <5994
+5%8 $9T7
5898 »5Y2¢

N e at e
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NSWC TR 78-143

APPENDIX D

GRAPHS FOR LOCATIONS 1,9, J AND M INCLUDING,

CLOUD BASE HEIGHT STATISTICS, WINTER, SPRING AND SUMMER.

PROBABILITY OF A CLOUD-FREE LINE-OF-SIGHT, TO VARIOUS ALTITUDES,
AS A FUNCTION OF FLEVATION ANGLE. WINTER, SPRING AND SUMMER.

PﬁOBABILITY OF CLOUD-FREE LINE-OF-SIGHT, TO VARIOUS ALT!TUDES,
COMBINED WITH A SLANT RANGE CURVED EARTH GEOMETRY, SPRING..
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SLANT RANGE KM

04

0.2

- PROBABILITY. OF A CLOUD-FREE .L.INE-OF-SIGHT

NSWC TR 78-143

X 10 DEGREES
* 30 DEGREES
Y 50 DEGREES
Z 70 DEGREES
0 90 DEGREES

LOCATION 2 SPRING

10

50

r

10°

. _'r”'—"'_

350

1400 1750 - 2100

2450 2800 3150 . 3500

CLOUD BASE HEIGHT (METERS)

FIGURE D-8 PROﬁABILITY OF CLOUD-FREE LINE-OF-SIGHT TO VARIOUS ALTITUDES, COMBINED
WITH A SLANT RANG

E CURVED EARTH GEOMETRY, LOCATION 2, SPRING. (SEE TABLE
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FIGURE D-10 PROBABILITY OF CLOUb-FREE LINE-OF-SIGHT TO VARIOUS ALTITUDES, COMBINED

T t ths x_ - - [
=3 © o~ o . Qo «© (%) < o~ °
N -~ - } ) - - : = o o .
WX JONVYY LNVIS , 1HDIS-40-INIT FIHI-ANOTID V 40 ALINEVEOHd -




S 5y

R g e e e

e

- e

(ViZ—V ONV

VoZ-V ‘V6Z—V $318V1 mww. I NOILYD01 'SOILSILVIS ._.xw_wz 3SvE aNO1J H3IMOT L1-a 3HNOIS

(SH3L3W) 1HOI3H 3SVE ANOTD

NSWC TR 78-143

- 10

1 €0

z0

12 8L S zL " 60 90 £0 o
L N N 1 R - ©a
oA | . _ 7 =T
; | .,_,,,,,../ Co w “ ! *
i ! ; . ' :
: ! 7 - : : “ : .
, ._ ™ h i : \r
vllM' [P p— _ -——— - - e I”I'P —— icl&ﬂlr/!A/;I g ..A - - “' - ——— m—— - - - z-w' — - l.“
m . _ .+..:. _ : ] \\ .
m _ _ ..,4" M C \_\ f
i H kN [ { ;
\”r .-h~ N . m — -\\&\
R L N E— -
1 N (3 ! i
h _
|

0

SNOSV3S €  NOLLYD07

HILNIM A
HIWNWNS
ONIUdS X

-ALIT18vE0Hd LH 3SVE8 ANOTD

D-12

-




NSWC TR 78-143

Ll T o fesad v
SERDEE — Tl e - - - - -

-"(£2~2 378V1 33S) "HWILNIM ‘T NOILYIOT ‘IT1ONY NOILYAIII 40
NOILINNA V SV 'SIANLILTV SNOIHYA OL "LHOIS-40-3INIT 33H4-ANOTI ¥ 40 ALITIBYBONd ZL-Q 2¥NDI4

{SH313W) asve ano1a

0 LT vz Y 8 g1 z1 60 Cag €0 0

s . . . 0

i nds n . :
(0L %) :
e e e e S . . - Sle = -+ Zo
B e e e L L e m e e e e e A T SOOI
e SR - e ,,.Il),w‘ T T e T 0

e e e b+ -

T,}.";riif%.».f‘/ B T . T AR S R e

i

t
i B !
( !

S LD Y S
HILNIM T NOLLYDOT

$334930 060 : Co-
- . $3349300L2 : Co

S334930 05 A

$33HO3Q0E .

$334930 01 X

msns—soann 3344-GN01D v 40 ALINEVEOUd

D-13




NSWC TR 78-143

ot

*(62-2 379V1 33S) "ONIH4S T NOILVI01 ‘ITONV NOILYAI13 40

NOILONNA V SV ‘SIANLILTY SNOIHVA Ol .hzo_m..mo.'wz_._ 33H4-aN0TD V 4O ALITIBVBOHd €1-0 3HNOIS

(S4313IW) 1HOIFH 3SVE QNOTD

e Yz 12 Toogl S1 r A ) 60 : 20 "£0
n } ) I — i i o :
(0L ; : P S : . “
. “ i 4 i
: ! ! - :
SR S NN A . u
M ,“ ! ' ! A
| | _ M
I m : i
i N t
“us- . — :
.| o . i
- $ : .
_ /T
v ; i R & |
R Mltril!-luLIJln!nllY b w < _
= i |
—
!
1
!
i
| |
_
| ”
ONIY4S  NOILVYIOT
$33¥H30 080
$334b3goL2
$334530Q 03 A
$334S3Q 0L »

$334930 04 X

To

m,
>
@
c
-4
<
o
n
>
0
-
-0
.
o
-
)
m
m
e
&
m
]
o
o
(2
- 4
pl

D-14

ceimnm = e

S et s o o hea




NSWC TR 78-143

(92-3 318VL mmm- "HIWWNS T NO1LVI0T ‘ITONY NOILVAITI 4O
NOILONNS V¥ w< ‘S3ANLILIV SNOIHVA OL ‘LHOIS-40-3INIT 33¥4-ANOTD V mo A1118VBOYd ¥1-Q 3UNOI4

Y

i

. ~ (SH3L3W) LHOIIH 3SVE ANOID 5
o Le vz 12 g1 gl z1 60 90 €0 0 1
3 1 i 1 i ! i " i . "
(g0LX) | : , . : . °
| : ) _
| | .
: i -
_,_ . i , - o oo a
- . U S - . e s . - S e . nM e —s !3.«.Fn<:.«fl,.. - ﬁIN.Q m
_ , . >
: ‘ o
)'1 - ” - = H'fflv - = = T T e m . m
_ ! S
' <
P e e e e — i B e R e - Jou ‘m
O U e b e e e e - .- - .
i RN S SR NS "0 »
v T ow’
| 57
i . co
ﬂ ! m o
m _ o
e - Lo — R e et +90 2.
! ; " ooom
| X ‘ "
i “ Z
i . _ 5
| M . k ! 3
— PO . B L I Tl T TN G SO UUOS SR 4 ‘0 £
| | : . ; 80 5
_ ! : ; X
| . _ =3
| “ ! “ _ : :
| | ! - |
i
1

|
E '
| .
=

b

-

S R
HIWANS  f NOILYDOY

£33¥930 060
$334930 0L 2
$33H930 08 A
$33¥03aNE . . - . : .
$33453Q 01 X . . e S




SLANT RANGE Km

NSWC TR 78-143

X 10 DEGREES
* 30 DEGREES
Y 50 DEGREES
Z 70 DEGREES
Q 90 DEGREES

LOCATION J  SPRING

PROBABILITY OF A CLOUD-FREE LINE-OF-SIGHT
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FIGURE D-18 PROBABILITY OF A CLOUD-FREE LINE-OF-SIGHT T0 VARIOUS ALTITUDES, COMBINED
WITH A SLANT RANGE CURVED EARTH GEOMETRY LOCATION J SPRING. (SEE TABLE
C-25).
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FIGURE D-20 PROBABILITY OF A CLOUD-FREE LINE-OF<SIGHT, TO VARIOUS ALTITUDES, COMﬁINED WITH
o A SLANT RANGE CURVED EARTH GEOMETRY, LOCATION M, SPRING. (SEE TABLE C-31). .
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